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SPACE SHUTTLE OPERATI ONAL FLI GHT RULES ANNEX
ALL FLI GHTS
VOLUME A
FI NAL, PCN-1

PREFACE

| TH''S DOCUMENT, VOLUME A, FINAL, PCN-1, DATED NOVEMBR 21, 2002, IS
THE GENERI C VERSI ON OF THE SPACE SHUTTLE OPERATI ONAL FLI GHT RULES AND
I'S I NTENDED TO BE USED | N CONJUNCTI ON W TH THE SPACE SHUTTLE
OPERATI ONAL FLI GHT RULES ANNEX (NSTS-18308) WHI CH CONTAI NS THE FLI GHT
SPECI FI C RULES. I NCLUDED IN THI S PUBLI CATI ON ARE FLI GHT RULE CHANGES
APPROVED | N FLI GAT RULES CONTROL BOARD ( FRCB) MEETI NGS 140, 141, 142,
AND 143 HELD ON JUNE 27, AUGUST 29, SEPTEMBER 26, AND OCTOBER 24,
2002, RESPECTI VELY.

THI' S DOCUMENT USES A NEW RULE NUMBER SYSTEM DESI GNED TOFACI LI TATE
NEW DATABASES FOR MAI NTAI NI NG CONFI GURATI ON MANAGEMENT OF JO NT
SHUTTLE- I SS ANNEXES, SPACE SHUTTLE OPERATI ONAL FLI GHT RULES, VOLUME
A, | SS GENERI C OPERATI ONAL FLI GHT RULES, VOLUME B; JO NT SHUTTLE/ | SS
GENERI C OPERATI ONAL FLI GHAT RULES, VOLUME C, AND SOYUZ/ PROGRESS/ | SS
JO NT FLI GHT RULES, VOLUME D.

IT IS REQUESTED THAT ANY ORGANI ZATI ON HAVI NG COVMMENTS, QUESTI ONS, OR
SUGGESTI ONS CONCERNI NG THESE FLI GHT RULES CONTACT DA8/W PRESTON DI LL,
FLI GHT DI RECTOR OFFI CE, BUI LDI NG 4 NORTH, ROOM 3039, PHONE 281-483-5418.

ALL FLI GHT RULES ARE AVAI LABLE ON THE | NTERNET. THE URL 1| S:

HTTP: / / MOD. JSC. NASA. GOV/ DA8 NO | D OR PASSWORD W LL BE REQUI RED TO
ACCESS ANY OF THE RULES PROVI DED THE USER | S ACCESSI NG FROM A TRUSTED
SITE (ALL NASA CENTERS, CONTRACTORS, AND | NTERNATI ONAL PARTNERS). |IF
UNABLE TO ACCESS, USERS NEED TO SEND AN E- MAIL NOTE TO DA8/M L.

GRI FFI TH ( MARY. L. GRI FFI THL@ SC. NASA. GOV) W TH THEI R FULL NAME, COVPANY,
| P ADDRESS, AND A JUSTI FI CATI ON STATEMENT FOR ACCESS.

TH S I'S A CONTROLLED DOCUMENT AND ANY CHANGES ARE SUBJECT TO THE
CHANGE CONTROL PROCEDURES DELI NEATED I N APPENDI X B. THI' S DOCUMENT
I'S NOT TO BE REPRODUCED W THOUT THE WRI TTEN APPROVAL OF THE CHI EF,
FLI GHT DI RECTOR OFFI CE, DA8, LYNDON B. JOHNSON SPACE CENTER,
HOUSTON, TEXAS.

APPROVED BY:

‘ NI EffrptA

MILTON HEFLI ON C. HARPOLD
IEF, FLIGHT DIRECTOR OFFICE DIRECTOR, MISSION OPERATIONS

(N e WA

RONALD D. DITTEMORE
MANAGER, SPACE SHUTTLE PROGRAM

Verify that this is the correct version before use.



SPACE SHUTTLE OPERATI ONAL FLI GAT RULES
ALL FLI GHTS
VOLUME A
FI NAL, DATED JUNE 20, 2002
PCN- 1, DATED NOVEMBER 21, 2002

THI'S PCN-1 | NCORPORATES CHANGES TO THE FOLLOW NG RULES BY THE APPLI| CABLE
CHANGE REQUESTS (CR' S).

RULE NO. CR NO. RULE NO. CR NO. RULE NO. CR NO.
A2-2 ED A4-59 ED A8-59 CR 5804C
A2-5 ED Ad-61 ED A8-61 ED
A2-6 ED A4-107 ED A8-115 CR 5643
A2-7 CR 5668 A4-110 ED A8-1001 CR 5718
A2-9 CR 5669A Ad-111 CR 5149C A8-1001 CR 5804C
A2- 64 ED Ad-111 CR 5804C A8-1001 ED
A2-70 CR 5667A Ad-111 ED
A2-102 ED Ad-203 CR 5439 A9- 152 ED
A2-104 ED Ad- 204 CR 5440 A9-1001 ED
A2-133 CR 5513 Ad- 205 CR 5441A
A2-207 CR 5804C Ad-210 CR 5804C A10- 23 ED
A2- 254 ED Al10- 141 CR 5804C
A2- 261 ED A5-2 ED
A2- 264 ED A5-3 ED Al1l-3 CR 5734
A2- 266 CR 5636 A5-6 ED All-11 CR 5735
A2- 266 ED A5-7 ED All-13 CR 5737
A2- 301 CR 5640 A5-8 ED All-16 CR 5742
A2- 301 CR 5804C A5-9 ED All-16 ED
A2- 301 ED A5-10 ED All-61 CR 5741
A2-311 ED A5-11 ED All- 66 CR 5743
A2-312 ED A5-12 ED
A2- 330 ED A5-13 ED Al13- 156 ED
A2-1001 ED A5-106 ED

A5-108 ED Al6- 11 ED
A3-1 CR 5502C A5-151 ED Al6-12 ED
A3-2 CR 5502C A5-152 ED Al16- 205 ED
A3-3 CR 5502C A5- 155 ED
A3-3 CR 5641 A5- 156 ED Al7- 255 ED
A3-52 ED A5- 203 ED Al7- 258 ED
A3-102 CR 5502C A5- 204 ED Al7-706 ED
A3-103 CR 5502C A5- 205 ED
A3-151 ED A5- 208 ED A18- 553 ED
A3-152 ED A5- 209 ED A18- 557 ED
A3- 201 CR 5642 A18- 605 ED
A3- 203 CR 5786 A6- 3 ED

A8-19 ED BOOK MANAGER WePD 11/21/02

FI NAL QA ned 11/21/02

Verify that this is the correct version before use.



VOLUME A KEY

PLEASE NOTE THAT THE NUMBERI NG I N SECTIONS 5, 6, 7, 10, AND 13 HAS BEEN REORDERED. ALL GO/ NO- GO
CRI TERI A RULES ARE NUMBERED W TH THE SECTI ON NUMBER AND THENRULE NUMBER 1001. EXAMPLE: A6-1001

NEW RULE # OLD RULE # RULE TI TLE

SECTI ON Al - OPERATI ONS POLI CY, GENERAL, AND DEFI NI TI ONS

OPERATI ONS POLI CY

Al-1 Al.1.1-1 FLI GHT RULE PURPOSE

Al-2 Al.1.1-2 REAL- TI ME OPERATI NG PQOLI CY

Al-3 Al.1.1-3 PROGRAM LI FETI ME OPERATI NG POLI CY

Al-4 Al.1.1-4 M SSI ON MANAGEMENT TEAM ( MMT) AUTHORI TY

Al-5 Al.1.1-5 FLI GHT DI RECTOR AUTHORI TY

Al-6 Al.1.1-6 SHUTTLE COMVANDER AUTHORI TY

Al-7 Al.1.1-7 FLI GHT CONTROL ROOM (FCR) SURGEON AUTHORI TY

NONE Al.1.1-8 RESERVED

Al-8 Al.1.1-9 WEATHER DECI SI ON AUTHORI TY

Al-9 Al.1.1-10 POSTLANDI NG DECI SI ON AUTHORI TY

Al-10 Al.1.1-11 POSTLANDI NG EMERGENCY DECLARATI ON

Al-11 Al.1.1-12 SEARCH AND RESCUE RESPONSI BI LI TY

Al-12 Al.1.1-13 ORBlI TER EMERGENCY LANDI NG SI TE (ELS) AUTHORI TY

Al-13 Al.1.1-14 MCC REAL- TI ME COMVAND COCORDI NATI ON POLI CY
Al- 14 THROUGH Al-50 RULES ARE RESERVED
GENERAL

Al-51 Al.1.2-1 VEHI CLE SYSTEM LIM TS

Al-52 Al.1.2-2 I NTERI M OR UNCONFI RVED LIM TS

Al-53 Al.1.2-3 MANDATORY | NSTRUMENTATI ON REQUI REMENTS

Al-54 Al.1.2-4 FAI LURE DEFI NI TI ON APPLI CATI ON

Al-55 Al.1.2-5 CONFLI CTI NG FLI GHT RULES

Al- 56 Al.1.2-6 I NSTRUMENTATI ON ONBOARD VS. GROUND READOUT PHI LOSOPHY

Al-57 Al.1.2-7 FLI GHT- CRI TI CAL MODI NG

Al-58 Al.1.2-8 SHUTTLE OPERATI ONAL DATA BOOK (SODB), VOLUME |11, DATA USE

Al-59 Al.1.2-9 ACTI VI TI ES DURI NG YEAR END ROLLOVER/ LEAP SECOND | NCORPORATI ON
Al- 60 THROUGH Al- 100 RULES ARE RESERVED
GENERAL DEFI NI TI ONS

Al-101 Al.1.3-1 AS SOON AS PRACTI CAL ( ASAP)

Al-102 Al.1.3-2 HI GHLY DESI RABLE ( HD)

Al-103 Al.1.3-3 MANDATORY (M

Al- 104 Al.1.3-4 FLI GHT PHASE

Al- 105 Al.1.3-5 THROTTLE SETTI NGS

Al- 106 Al.1.3-6 LANDI NG SI TES

Al-107 Al.1.3-7 LANDI NG OPPORTUNI TI ES

Al-108 Al.1.3-8 POSTLANDI NG CREW EGRESS/ ESCAPE MODES

Al-109 Al.1.3-9 CREW MEDI CAL (MED) CONDI Tl ONS

Al-110 Al.1.3-10 REMOTE MANI PULATOR SYSTEM ( RMS)

Al-111 Al.1.3-11 TI ME REFERENCE DEFI NI TI ONS

Al-112 Al.1.3-12 MULTI FUNCTI ON ELECTRONI C DI SPLAY SUBSYSTEM
SECTI ON A2 - FLI GHT OPERATI ONS
PRELAUNCH

A2-1 A2.1.1-1 PRELAUNCH GO NO- GO REQUI REMENTS

A2-2 A2.1.1-2 ABORT LANDI NG SI TE REOUI REMENT



VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE

A2-59 A2.1.2-10 BFS ENGAGE CRI TERI A

A2- 60 A2.1.2-11 NAVI GATI ON UPDATE CRI TERI A

A2-61 A2.1.2-12 Q BAR/ G CONTROL

A2- 62 A2.1.2-13 ET FOOTPRI NT CRI TERI A

A2- 63 A2.1.2-14 ASCENT STRI NG REASSI GNVENT

A2- 64 A2.1.2-15 MANUAL THROTTLE CRI TERI A

A2- 65 A2.1.2-16 OVS-1 DELAYED TARGET CRI TERI A

A2- 66 A2.1.2-17 APU SHUTDOWN DELAY CRI TERI A

A2- 67 A2.1.2-18 ARD UPDATE CRI TERI A

A2- 68 A2.1.2-19 ET PHOTOGRAPHY

A2- 69 A2.1.2-20 REGAI N RCS JETS FOR RTLS ET SEPARATI ON
A2-70 THROUGH A2- 100 RULES ARE RESERVED
ORBI T

A2-101 A2.1.3-0 VEHI CLE SYSTEMS REDUNDANCY DEFI NI TI ONS

A2-102 A2.1.3-1 M SSI ON DURATI ON REQUI REMENTS

A2-103 A2.1.3-2 EXTENSI ON DAY REQUI REMENTS

A2- 104 A2.1.3-3 SYSTEMS REDUNDANCY REQUI REMENTS

A2- 105 A2.1.3-4 I N- FLI GHT MAI NTENANCE (| FM

A2-106 A2.1.3-5 PBD OPERATI ONS [ CI L]

A2-107 A2.1.3-6 EVA GUI DELI NES

A2-108 A2.1.3-7 CONSUMABLES MANAGEMENT

A2-109 A2.1.3-8 PREFERRED ATTI TUDE FOR WATER DUMPS

A2-110 A2.1.3-9 STRUCTURES THERMAL CONDI TI ONI NG

NONE A2.1.3-10 RESERVED

NONE A2.1.3-11 RESERVED

A2-111 A2.1.3-12 DPS COMVAND CRI TERI A

A2-112 A2.1.3-13 PDRS

A2-113 A2.1.3-14 OVS/ RCS DOWNMODI NG CRI TERI A

A2-114 A2.1.3-15 OMS/ RCS MANEUVER CRI Tl CALI TY

A2-115 A2.1.3-16 ENGI NE SELECTI ON CRI TERI A

A2-116 A2.1.3-17 RENDEZVOUS ( RNDZ) / PROXI M TY OPERATI ONS ( PROX OPS) DEFI NI TI ONS

A2-117 A2.1.3-18 RNDZ/ PROX OPS GNC SYSTEMS MANAGEMENT

A2-118 A2.1.3-19 RNDZ/ PROX OPS COMMUNI CATI ON SYSTEMS MANAGEMENT

A2-119 A2.1.3-20 RNDZ/ PROX OPS SENSOR REQUI REMENTS

A2-120 A2.1.3-21 RNDZ/ PROX OPS DPS SYSTEMS MANAGEMENT

A2-121 A2.1.3-22 RNDZ/ PROX OPS PROPULSI ON SYSTEMS MANAGEMENT

A2-122 A2.1.3-23 RENDEZVOUS MANEUVERS

A2-123 A2.1.3-24 RENDEZVOUS MANEUVER SOLUTI ON SELECTI ON CRI TERI A

A2-124 A2.1.3-25 RENDEZVOUS MANEUVER EXECUTI ON

A2-125 A2.1. 3-26 RNDZ OPS DELAY

A2-126 A2.1. 3-27 RNDZ/ PROX OPS BREAKOUT

A2-127 A2.1.3-28 RENDEZVOUS GUI DANCE

A2-128 A2.1.3-29 EMCC/ TMCC ACTI VATI ON

A2-129 A2.1.3-30 ORBI TER ON- ORBI T HI GH DATA RATE REQUI REMENTS

A2-130 A2.1.3-31 PAYLOAD OBJECTI VES VS. PAYLOAD DAMAGE POLI CY

A2-131 A2.1.3-32 ATTI TUDE RESTRI CTI ONS FOR ORBI TAL DEBRI S

A2-132 A2.1.3-33 THERVMAL CONDI TI ONI NG FOR FLI GHAT DAY 1 LANDI NG

A2-133 A2.1.3-34 POCC THROUGHPUT COVMAND RATES

A2-134 A2.1.3-35 ON- ORBI T CRYO MARG N BUYBACKS

A2- 135 A2.1.3-36 COVMMANDER (CDR) AND PILOT (PLT) PARTICl PATI NG AS TEST SUBJECTS
A2-136 THROUGH A2-200 RULES ARE RESERVED
DEORBI T

A2- 201 A2.1.4-1 DEORBI T GUI DELI NES

A2- 202 A2.1.4-2 EXTENSI ON DAY GUI DELI NES

A2- 203 A2.1.4-3 DEORBI T DELAY GUI DELI NES

A2- 204 A2.1.4-4 MDF DEORBI T GUI DELI NES

A2- 205 A2.1.4-5 EMERGENCY DECRBI T



VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE

A2- 262 A2.1.5-12 LANDI NG DTO S

A2- 263 A2.1.5-13 STA/ WEATHER Al RCRAFT RUNWAY APPROACH OPERATI ONS FOR SI TES W TH ONLY ONE
RUNVWAY

A2- 264 A2.1.5-14 EMERGENCY LANDI NG FACI LI TY CRI TERI A

A2- 265 A2.1.5-15 SI NGLE STRI NG GPS OPERATI ONS

A2-266 THROUGH A2-300 RULES ARE RESERVED
CONTI NGENCY ACTI ON SUMVARY

A2-301 A2.1.6-1 CONTI NGENCY ACTI ON SUMVARY
A2-302 THROUGH A2-310 RULES ARE RESERVED
SPACEHAB OPERATI ONS MANAGEMENT
A2-311 A2.6.1-1 SPACEHAB SAFETY DEFI NI TI ON AND MANAGENMENT
A2-312 A2.6.1-2 REAL- TI NE SAFETY COORDI NATI ON
A2-313 A2.6.1-3 GROUND COMVANDI NG
A2-314 A2.6.1-4 SPACEHAB M NI MUM DURATI ON FLI GHT CRI TERI A
A2- 315 A2.6.1-5 POAERI NG OFF AND REPOWERI NG SPACEHAB EQUI PMENT
A2- 316 A2.6.1-6 ORBI TER- TO- SPACEHAB HATCH CONFI GURATI ON
A2-317 A2.6.1-7 EVA CONSTRAI NTS
A2-318 A2.6.1-8 ORBI TAL MANEUVERI NG SYSTEM REACTI ON CONTROL SYSTEM ( OMS/ RCS) CONSTRAI NTS
A2-319 A2.6.1-9 CONTAM NATI ON AND M CROGRAVI TY CONSTRAI NTS
A2- 320 A2.6.1-10 COMVAND AND DATA SYSTEM CONSTRAI NTS
A2-321 A2.6.2-5 SPACEHAB Al R- TO- GROUND (A/ G USAGE
A2- 322 A2.6.1-11 SPACEHAB CAUTI ON AND WARNI NG ANNUNCI ATI ON | N MODULE
A2-323 A2.6.1-12 COMVUNI CATI ONS CONSTRAI NTS
A2- 324 A2.6.1-13 SPACEHAB | N- FLI GHT MAI NTENANCE (| FM) PROCEDURES
A2- 325 A2.6.1-14 | FM PROCEDURES ON EXPERI MENTS W TH TOXI C HAZARDS
A2- 326 A2.6.1-15 EQUI PMENT EXCHANGE BETWEEN ORBI TER CABI N AND SPACEHAB MODULE
A2- 327 A2.6.1-16 SPACEHAB MODULE/ TUNNEL SLEEP CONSTRAI NTS
A2- 328 A2.6.1-17 CREW LI M TATI ONS | N THE SPACEHAB MODULE
A2- 329 A2.6.1-18 SPACEHAB DEACTI VATI ON/ ENTRY PREP
A2- 330 A2.6.1-19 EXTENSI ON DAY GROUND RULES
A2-331 A2.6.1-20 CONSTRAI NTS ON CABLES THROUGH THE SPACEHAB HATCH AND TUNNEL
NONE A2.6.1-21 RESERVED
NONE A2.6.1-22 RESERVED
NONE A2.6.1-23 RESERVED
NONE A2.6.1-24 RESERVED
A2- 332 A2.6.2-1 LOSS OF SM GPC DURI NG SPACEHAB ACTI VATI ON/ ENTRY PREP
A2- 333 A2.6.2-2 LOSS OF PAYLOAD MDM DURI NG SPACEHAB ACT/ ENTRY PREP
A2- 334 A2.6.2-3 LOSS OF SM MAJOR FUNCTI ON
A2- 335 A2.6.2-4 LOSS OF ORBI TER MASTER TIM NG UNI T (MTU)/ PAYLOAD TI M NG BUFFER
NONE A2.6.2-6 RESERVED
NONE A2.6.2-7 RESERVED
NONE A2.6.2-8 RESERVED
NONE A2.6.2-9 RESERVED
A2-336 THROUGH A2- 400 RULES ARE RESERVED
ORBI TER SYSTEMS GO/ NO- GO CRI TERI A
A2-1001 A2.1.7-1 ORBI TER SYSTEMS GO/ NO- GO CRI TERI A
SECTI ON A3 - GROUND | NSTRUVENTATI ON REQUI REMENTS
GENERAL
A3-1 A3.1.1-1 GROUND REQUI REMENTS OVERVI EW
A3-2 A3.1.1-2 M SSI ON CONTROL CENTER (MCC) REDUNDANCY REQUI REVENTS
AR- 1 AR 1 1-R MY DSC ARFNINS



VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE
A3-103 THROUGH A3-150 RULES ARE RESERVED
MCC EXTERNAL | NTERFACE (VO CE DATA) PRELAUNCH REQUI REMENTS

A3-151 A3.1.4-1 MCC/ KSC/ 45 SPW | NTERFACE
A3-152 A3.1.4-2 GSFC/ STDN | NTERFACE
A3- 153 A3.1.4-3 45 SPW VAFB | NTERFACE
A3- 154 A3.1.4-4 45 SPW WSMR | NTERFACE
A3- 155 A3.1.4-5 MCC/ GSFC/ NGT | NTERFACE
A3- 156 A3.1.4-6 MCC/ ASCENT ABORT Sl TE | NTERFACE

A3- 157 THROUGH A3-200 RULES ARE RESERVED

NAVAI DS REQUI REMENTS
A3-201 A3.1.5-1 TACAN REDUNDANCY REQUI REMENTS AND ALTERNATE TACAN SELECTI ON PHI LOSOPHY
A3-202 A3.1.5-2 M.S
A3- 203 A3.1.5-3 LANDI NG Al D REQUI REMENTS

SECTI ON A4 - TRAJECTORY AND GUI DANCE

PRELAUNCH
A4-1 Ad.1.1-1 PERFORMANCE ANALYSES
A4-2 Ad4.1.1-2 LANDI NG SI TE CONDI Tl ONS
A4-3 A4.1.1-3 ORBI T CONJUNCTI ONS/ CONFLI CTS
A4- 4 Ad.1.1-4 DOLI LU OPERATI ONS

A4-5 THROUGH A4-50 RULES ARE RESERVED

ASCENT
A4-51 Ad.1.2-1 KALMAN FI LTER SOLUTI ON
A4-52 A4.1.2-2 ARD THRUST UPDATE CRI TERI A AND FPR
A4-53 A4.1.2-3 USE OF MAXI MUM THROTTLES
NONE A4.1.2-4 RESERVED
A4-54 A4.1.2-5 ABORT MODE RESPONSI BI LI TY
A4-55 A4.1.2-6 DESI GN AND CRI TI CAL MECO UNDERSPEED DEFI NI TI ONS
A4-56 A4.1.2-7 PERFORMANCE BOUNDARI ES
A4-57 A4.1.2-8 NAVI GATI ON UPDATES
A4-58 A4.1.2-9 AUTO GUI DANCE NO- GO
A4-59 A4.1.2-10 MANUAL THROTTLE SELECTI ON
NONE Ad.1.2-11 RESERVED
A4- 60 A4.1.2-12 MANUAL SHUTDOWN CRI TERI A
A4-61 A4.1.2-13 THRUST LI M TI NG, HYDRAULI C, OR ELECTRI CAL LOCKUP
A4-62 A4.1.2-14 OVS- 1/ OMB- 2 EXECUTI ON

A4- 63 THROUGH A4- 100 RULES ARE RESERVED

ORBI T
A4-101 A4.1.3-1 ONBOARD NAVI GATI ON MAI NTENANCE
A4-102 A4.1.3-2 M NI MUM ORBI TAL LI FETI ME
A4-103 A4.1.3-3 OFF- NOM NAL ORBI TAL ALTI TUDE RECOVERY PRI ORI Tl ES
A4-104 A4.1.3-4 OVS LEAK/ PERI GEE ADJUST
A4-105 A4.1.3-5 M N MUM TI ME OF FREE FALL
A4-106 A4.1.3-6 DEBRI S AVOl DANCE CRI TERI A FOR PREDI CTED CONJUNCTI ONS [ HC]
A4-107 A4.1.3-7 PLS/ EOM LANDI NG OPPORTUNI TY REQUI REMENTS
A4-108 A4.1.3-8 TI RE SPEED, BRAKI NG, AND ROLLOUT REQUI REMENTS
A4-109 A4.1.3-9 DEORBI T PRI ORI TY FOR EOM WEATHER
A4-110 A4.1.3-10 Al MPOI NT, EVALUATI ON VELCCI TY, AND SHORT FI ELD SELECTI ON
A4-111 Ad4.1.3-11 RUNWAY ACCEPTABI LI TY CONDI Tl ONS

1.3-12

A4-112 A4. UPPER AND LOVER LEVEL MEASURED W ND AND ATMOSPHERI C DATA



VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE
A4-203 A4.1.5-3 ENTRY NAVI GATI ON UPDATE PHI LOSOPHY
A4- 204 A4.1.5-4 DELTA STATE POSI TI ON UPDATES
A4- 205 A4.1.5-5 DELTA STATE VELOCI TY UPDATES
A4- 206 A4.1.5-6 NAVI GATI ON FI LTER MANAGEMENT AUTQ/ | NHI BI T/ FORCE ( Al F)
A4- 207 A4 1.5-7 ENTRY LIM TS
A4- 208 A4.1.5-8 ENTRY TAKEOVER RULES
A4- 209 A4.1.5-9 AERO TEST MANEUVERS
A4-210 A4.1.5-10 EOM ENTRY DTQ' RUNWAY SELECTI ON PRI ORI TI ES
A4-211 THROUGH A4- 250 RULES ARE RESERVED
RANGE SAFETY FLI GHT RULES
A4- 251 A4.1.6-0 S| GNATURE SECTI ON
A4- 252 A4 1.6-1 POLI CY
A4- 253 A4 1.6-2 DEFI NI TI ONS
A4- 254 A4 1.6-3 FCO TO MCC WARNI NG NOTI FI CATI ON
A4- 255 A4 1.6-4 MCC TO FCO REPORTI NG
A4- 256 A4.1.6-5 CONTROLLABI LI TY
A4- 257 A4.1.6-6 FLI GHT TERM NATI ON/ MANUAL MECO EVALUATI ON
A4- 258 A4 1.6-7 FLI GHT TERM NATI ON/ MANUAL MECO CRI TERI A
A4- 259 A4.1.6-8 FLI GHT TERM NATI ON/ MANUAL MECO ACTI ON
A4- 260 A4.1.6-9 RANGE SAFETY LIM T AVO DANCE ACTI ONS
SECTI ON A5 - BOOSTER
FAI LURE DEFI NI TI ONS
A5- 1 A5.1.1-1 LOSS OF SRB THRUST VECTOR CONTROL (TVC)
A5- 2 A5.1.1-2 SPACE SHUTTLE MAIN ENGI NE OUT
A5-3 A5.1.1-3 STUCK THROTTLE
A5- 4 A5.1.1-4 DATA PATH FAI LURE
A5-5 A5.1.1-5 SUSPECT ENGI NE
A5- 6 A5.1.1-6 SSME REDLI NE SENSOR FAI LED
A5- 10 A5.1.1-7 SI GNI FI CANT ENGI NE HELI UM SYSTEM LEAK
A5- 11 A5.1.1-8 SI GNI FI CANT PNEUMATI C SYSTEM HELI UM LEAK
A5-12 A5.1.1-9 I NSUFFI Cl ENT PNEUMATI C HELI UM ACCUMULATOR PRESSURE
A5-13 A5.1.1-10 MPS DUMPS AND VACUUM | NERTI NG DEFI NI TI ONS
A5-7 A5.1.1-11 SSME ONE REDLINE SENSOR FAI LURE AWAY FROM AN ERRONEQUS SHUTDOWN
NONE A5.1.1-12 RESERVED
A5-12 A5.1.1-13 SPACE SHUTTLE MAIN ENG NE TYPES
A5-13 A5.1.1-14 LH2 ULLAGE LEAK
A5- 14 THROUGH A5-50 RULES ARE RESERVED
SRB SYSTEMS MANAGEMENT
A5-51 A5.1.2-1 LOSS OF SRB THRUST VECTOR CONTROL (TVC)
A5-52 THROUGH A5-100 RULES ARE RESERVED
SSME SYSTEMS MANAGEMENT
A5-101 A5.1.3-1 ABORT CUE REQUI REVENT
A5-102 A5.1.3-2 AUTQ MANUAL SHUTDOWN
A5-103 A5.1.3-3 LIM T SHUTDOWN CONTROL
A5- 104 A5. 1.3-4 DATA PATH FAI L/ ENG NE- ON LIM T SHUTDOWN CONTROL
A5- 105 A5.1.3-5 DATA PATH FAI L/ ENGI NE- OUT ACTI ON
A5- 106 A5.1.3-6 MANUAL SHUTDOWN FOR COVMAND/ DATA PATH FAI LURES
A5-108 A5.1.3-7 MANUAL SHUTDOWN FOR HYDRAULI C OR ELECTRI CAL LOCKUP
A5- 109 A5.1.3-8 MANUAL SHUTDOWN FOR TWO STUCK THROTTLES (NOT DUAL APU FAI LURES)
A5-110 A5.1.3-9 SSME PERFORMANCE DI SPERSI ON
AR- 111 AR 1 2-10 AC RIS SFNROR FI FCTRONI S CONTRA T 111



VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE
A5-202 A5.1.5-1 ET SEPARATION I NHI BI T FOR 17-1NCH DI SCONNECT FAI LURE [ Cl L]
A5- 203 A5.1.5-2 MPS PROPELLANT MANI FOLD OVERPRESSURE [ Cl L]
A5- 209 A5.1.5-3 POST- MECO AND ENTRY HELI UM | SOLATI ON
A5- 204 A5.1.5-4 MANUAL MPS DUMP
A5- 205 A5.1.5-5 NOM NAL, AOA, AND ATO MPS DUMP FAI LURES
A5- 206 A5.1.5-6 MANUAL VACUUM | NERTI NG REQUI REMENTS ( NOM NAL, ATO, AOA)
NONE A5.1.5-7 RESERVED
A5- 207 A5.1.5-8 LH2 PRESSURI ZATI ON VENT CONTROL
A5-208 A5.1.5-9 ENTRY MPS HELI UM PURGE/ MANI FOLD PRESSURI ZATI ON
A5-210 A5.1.5-10 ENTRY MPS PROPELLANT DUMP FAI LURES [ClI L]
A5-201 A5.1.5-11 MPS DUMP INHI BIT [Cl L]
SECTI ON A6 - PROPULSI ON
FAI LURE DEFI NI TI ONS
A6-1 A6.1.1-1 OMS/ RCS HELI UM TANK
AG- 2 A6.1.1-2 OMS PROPELLANT TANK (OXI DI ZER OR FUEL)
A6- 3 A6.1.1-3 OMS ENG NE
AG- 4 A6.1.1-5 OMS N2 TANK
AG-5 A6.1.1-4 OMS N2 ACCUMULATOR
AG- 6 A6.1.1-8 OMS/ RCS CROSSFEED LI NE
AG-7 A6.1.1-7 RCS PROPELLANT TANK ( OXI DI ZER OR FUEL)
AG- 8 A6.1.1-6 RCS THRUSTER
AG- 9 A6.1.1-10 RCS JET HEATER
A6- 10 THROUGH A6-50 RULES ARE RESERVED
OVS/ RCS MANAGEMENT
A6-51 A6. 1. 2-17 OMS FAI LURE MANAGEMENT [ CI L]
A6- 52 A6.1.2-18 RCS FAlI LURE MANAGEMENT
A6- 53 A6.1.2-21 OMS HELI UM | NGESTI ON
A6- 54 A6.1.2-4 OMS PROPELLANT FAI L FEED CONSTRAINTS [ Cl L]
A6- 55 A6.1.2-1 OMS N2 TANK FAI LURE MANAGEMENT
A6- 56 A6.1.2-15 OMS N2 REGULATOR FAI LURE MANAGEMENT
A6- 57 A6.1.1-11 AFT RCS PROPELLANT TANK FAI L/ HELI UM | NGESTI ON
A6- 58 A6. 1. 2-23 RCS REGULATOR FAI LURE TROUBLESHOOTI NG
A6- 59 A6. 1. 2-24 LOSS OF AFT RCS LEAK DETECTI ONS
A6- 60 A6.1.2-9 RCS MANI FOLD CLOSURE CRI TERI A
A6-61 A6.1.2-11 RCS MANI FOLD/ OMS CROSSFEED LI NE REPRESSURI ZATI ON [ CI L]
A6- 62 A6.1.2-14 OMS/ RCS CONTI NUOUS VALVE POVER MANAGEMENT
A6- 63 A6. 1. 2-35 RCS BFS PVT INI T PRELAUNCH CRI TERI A
A6- 64 THROUGH A6- 100 RULES ARE RESERVED
OVMS ENG NE MANAGEMENT
A6-101 A6.1.2-33 OMS ENG NE BELL MOVEMENT DURI NG ASCENT
A6-102 A6.1.2-5 OMS PROPELLANT SETTLI NG REQUI REMENT
A6- 103 A6. 1. 2-34 OVS BURN DOMNLI ST REQUI REMENT
A6- 104 A6.1.2-8 OMS ENG NE | NSTRUMENTATI ON REQUI REMENT
A6- 105 A6. 1. 2-28 OVMS BURN M NI MUM PRESSURE REQUI REMENTS
A6- 106 A6.1.2-6 OMS ENG NE BURN TO DEPLETI ON
A6- 107 A6. 1. 2-25 OMS ENG NE FAlI LURE MANAGEMENT
A6-108 A6.1.2-7 OVMS BALL VALVE FAI LURE MANAGEMENT

A6- 109 THROUGH A6- 150 RULES ARE RESERVED
RCS THRUSTER MANAGEMENT



VOLUME A KEY

RCS LEAKI NG PROPELLANT TANK BURN
RCS MANI FOLD/ LEG LEAK PRESSURI ZATI ON
A6- 207 THROUGH A6- 250 RULES ARE RESERVED

THERVAL REDLI NES AND MANAGEMENT

OVS/ RCS POD HEATER

FORWARD RCS MODULE TEMPERATURE MANAGEMENT

OVS/ RCS PODS TEMPERATURE MANAGEMENT

OMS/ RCS CROSSFEED LI NES TEMPERATURE MANAGEMENT
OMS/ RCS HEATER PERFORMANCE MONI TORI NG

RCS JET TEMPERATURE MANAGEMENT

ARCS BULK PROPELLANT TEMPERATURE MANAGEMENT
A6- 259 THROUGH A6- 300 RULES ARE RESERVED

CONSUMABLES DEFI NI TI ONS AND REDLI NES

OMS USABLE PROPELLANT
RCS USABLE PROPELLANT
OMVS REDLI NES [ Cl L]

FORWARD RCS REDLI NES

A6- 306 THROUGH A6- 350 RULES ARE RESERVED
CONSUMABLES MANAGEMENT

OVS PROPELLANT MANAGEMENT NMATRI X
OVMS PROPELLANT BUDGET GROUND RULES

RCS ENTRY REDLI NE PROTECTI ON

OMS PROPELLANT DEFI Cl ENCY FOR DEORBI T

DEORBI T PLANNI NG CRI TERI A

FORWARD RCS CONTI NGENCY PROPELLANT AVAI LABLE

VI OLATI ON OF M SSI ON COVPLETI ON REDLI NES NMATRI X
RCS PROPELLANT CONSERVATI ON PRI ORI Tl ES

A6- 360 THROUGH A6- 400 RULES ARE RESERVED

OMS/ RCS GO NO- GO CRI TERI A
OMS/ RCS GO NO- GO CRITERIA [CI L]

SECTI ON A7 - DATA SYSTEMS

GPC & DATA PATH MANAGEMENT

UNRECOVERABLE GPC

PASS GPC BCE FAlI LURE MANAGEMENT
DATA PATH FAI LURE

POWERED OFF GPC ACTI ON (101S)
REDUNDANT SET FAI LURE
REDUNDANT SET SPLIT

GNC GPC REACTI VATI ON PRI ORI TY
GNC GPC REDUNDANCY REQUI REMENTS
PASS/ BFS REDUNDANCY

NEW RULE # OLD RULE # RULE TI TLE
AB- 205 A6. 1. 2-10
AB- 206 A6. 1.2-16
A6- 251 A6.1.3-1 GENERAL
AB- 252 A6.1.1-9
AB- 253 A6.1.3-2
A6- 254 A6.1.3-3
AB- 255 A6.1.3-4
AB- 256 A6.1.3-5
AB- 257 A6.1.3-6
AB- 258 A6.1.3-7
A6- 301 A6.1.5-1
AB- 302 A6.1.5-2
A6-303 A6.1.5-3
A6-304 A6.1.5-4
AB- 305 A6.1.5-5 AFT RCS REDLI NES
A6- 351 A6.1.4-1
AB- 352 A6.1.4-2
AB- 353 A6.1.4-3 CG MANAGENENT
A6- 354 A6.1.4-4
AB- 355 A6.1.4-5
AB- 356 A6.1.4-6
AB- 357 A6.1.2-13
AB- 358 A6.1.5-6
AB- 359 A6.1.5-7
A6- 1001 A6.1.5-8
A7-1 A7.1.2-1 PASS DPS FAI LURE
A7-2 A7.1.2-3
A7-3 A7.1.3-3 GPC FAI LURE
A7-4 A7.1.2-4 TRANSI ENT GPC
A7-5 A7.1.3-10
A7-6 A7.1.3-4
A7-7 A7.1.3-16
A7-8 A7.1.3-1
A7-9 A7.1.3-2
A7-10 A7.1.1-3
A7-11 A7.1.1-4
A7-12 A7.1.1-2
1.3-5

GPC MAJOR FUNCTI ON CONFI GURATI ON



VOLUME A KEY

DEU EQUI VALENT CRI TERI A
I N- FLI GHT MAI NTENANCE (| FM
A7-110 THROUGH A7-150 RULES ARE RESERVED

PAYLOAD SPECI FI C DPS SYSTEM5S MANAGEMENT

CONSTRAI NTS ON PORT MODI NG OR |/ O RESETS
A7-152 THROUGH A7-200 RULES ARE RESERVED

DPS EOM REQUI REMENTS/ DEFI NI TI ONS

DPS REDUNDANCY REQUI REMENTS
A7-202 THROUGH A7-200 RULES ARE RESERVED

DPS GO NO- GO MATRI X
DPS GO NO- GO MATRI X

SECTI ON A8 - GUI DANCE, NAVI GATI ON, AND CONTROL ( GN&C)

SSME THRUST VECTOR CONTROL (TVC) HARDOVER

LOSS OF GNC SYSTEM

FAULT TOLERANCE PHI LOSOPHY

ACCELEROVETER ASSEMBLI ES (AA) FAULT TOLERANCE
CONTROLLERS/ FCS SW TCHI NG FAULT TOLERANCE

ENTRY SYSTEMS SI NGLE- FAULT TOLERANCE VERI FI CATI ON
ENTRY SYSTEMS RM DI LEMVA

AFT STATI ON GNC REDUNDANCY

POVER/ DATA PATH REDUNDANCY

HEAD UP DI SPLAY (HUD) AND CREW OPTI CAL ALI GNMENT SI GHT ( COAS) ALl GNMVENT
RTLS ET SEPARATI ON

GNC PARAMETERS/ LRU FAI LURES

GNC SYSTEMS FAI LURES

EQUI PMENT REQUI RED FOR EMERGENCY AUTCOLAND
LANDI NG SYSTEMs REQUI REMENTS

ENTRY ELEVON SCHEDULE SELECTI ON CRI TERI A

A8-21 THROUGH A8-50 RULES ARE RESERVED
FAI LURE DEFI NI TI ONS

FI RST STAGE LOSS OF CONTROL DEFI NI TI ON
ET SEPARATI ON RCS REQUI REMENTS

BFS LRU REQUI REMENTS

PRELAUNCH | MJ HOLD

NEW RULE # OLD RULE # RULE TI TLE
A7-106 A7.1.3-13 MVUJ OPERATI ONS
A7-107 A7.1.3-14 TI ME MANAGEMENT
A7-108 A7.1.3-22
A7-109 A7.1.3-15
A7-151 A7.1.3-21
A7-201 A7.1.1-1
A7-1001 A7.1.5-1
GENERAL

A8-1 A8.1.1-1 FCS DOWNMODE
A8- 2 A8.1.1-2
A8-3 A8.1.1-3
A8- 4 A8.1.1-4
A8-5 A8.1.1-5
A8- 6 A8.1.1-6
A8-7 A8.1.1-7
A8-8 A8.1.1-8
A8-9 A8.1.1-9
A8-10 A8.1.1-10
A8-11 A8.1.1-11 LOSS OF BFS
A8-12 A8.1.1-12
A8-13 A8.1.1-13
A8- 14 A8.1.1-14 PONER MANAGEMENT
A8- 15 A8.1.1-15
A8- 16 A8.1.1-16
A8- 17 A8.1.1-17
A8-18 A8.1.1-18
A8-19 A8.1.1-19 YAW JET DOANMODE
A8- 20 A8.1.1-20
NONE A8.1.1-21 RESERVED
A8-51 A8.1.2-1 PHI LOSOPHY
A8-52 A8.1.2-2 SENSOR FAIl LURES
A8-53 A8.1.2-3 OMS TVC LGSS
A8- 54 A8.1.2-4
A8- 55 A8.1.2-5
A8- 56 A8.1.2-6
A8- 57 A8.1.2-7
A8-58 A8.1.2-8 ADl LGCSS

1.2-9

A8-59

I MJ BI TE FAI LURE DEFI NI TI ON



VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE

A8-113 A8.1.3-14 OMS TVC SYSTEM MANAGEMENT

A8-114 A8.1.3-15 ENTRY BODY BENDI NG FI LTER SELECTI ON
A8- 115 THROUGH A8- 150 RULES ARE RESERVED
GNC GO/ NO- GO CRI TERI A

A8- 1001 A8.1.6-1 GNC GO/ NO- GO CRI TERI A
SECTI ON A9 - ELECTRI CAL
LOSS/ FAI LURE DEFI NI TI ONS

A9-1 A9.1.1-1 FUEL CELL (FC) LOSS [CIL]

A9-2 A9.1.1-2 FC ALTERNATE H20 SYSTEM LOSS

A9-3 A9.1.1-3 ELECTRI CAL POAER DI STRI BUTI ON AND CONTROL ( EPDC) SYSTEM [ Cl L]

A9- 4 A9.1.1-4 CAUTI ON AND WARNI NG ( C&W
A9-5 THROUGH A9- 50 RULES ARE RESERVED
FUEL CELL SYSTEMS MANAGEMENT

A9- 51 A9.1.2-1 FC PONER LEVEL CONSTRAI NTS

A9- 52 A9.1.2-2 FC PURGE

A9- 53 A9.1.2-3 FC H20 SYSTEM HEATERS

A9- 54 A9.1.2-4 FC STANDBY DEFI NI TI ON

A9- 55 A9.1.2-5 FC SHUTDOWN DEFI NI TI ON [ CI L]

A9- 56 A9.1.2-6 FC SAFI NG

A9-57 A9.1.2-7 REUSABLE FC

A9- 58 A9.1.2-8 FC SUSTAI NER HEATER

A9- 59 A9.1.2-9 FC - CELL PERFORMANCE NMONI TOR [Cl L]

A9- 60 A9. 1. 2-10 FC COOLANT PUMP FAI LURE MANAGENENT [ CI L]

A9- 61 A9.1.2-11 ACTI ONS FOR FUEL CELL PH | NDI CATI ONS

A9- 62 A9.1.2-12 FUEL CELL MONI TORI NG SYSTEM DATA TAKE
A9- 63 THROUGH A9- 100 RULES ARE RESERVED
DC POWER DI STRI BUTI ON AND CONTROL SYSTEMS MANAGEMENT

A9- 101 A9.1.3-1 DC BUS VOLTAGE LIM TS

A9- 102 A9.1.3-2 ESSENTI AL BUS

A9- 103 A9.1.3-3 POWER REDUCTI ON GUI DELI NES

A9- 104 A9.1.3-4 MAI N BUS SHORT

A9- 105 A9.1.3-5 CB/ RPC RESET

A9- 106 A9.1.3-6 CONTROL BUS

A9- 107 A9.1.3-7 MAIN BUS TIE [CIL]

A9- 108 A9.1.3-8 CRI TI CAL PHASE BUS MANAGEMENT

A9- 109 A9.1.3-9 PRI MARY PAYLOAD BUS MANAGENMENT

A9- 110 A9. 1. 3-10 PREFLI GHT TEST BUS MANAGEMENT
A9-111 THROUGH A9- 150 RULES ARE RESERVED
AC POVWER DI STRI BUTI ON AND CONTROL SYSTEMS MANAGEMENT

A9- 151 A9.1.4-1 AC | NVERTER MANAGEMENT

A9- 152 A9.1.4-2 AC BUS SENSORS SW TCH MANAGENENT

A9- 153 A9.1.4-3 AC BUS LOADI NG

A9- 154 A9.1.4-4 AC LOAD MANAGEMENT DURI NG ASCENT

A9- 155 A9.1.4-5 AC | NVERTER THERMAL LI FE

A9- 156 A9.1.4-6 LOSS OF SI NGLE- PHASE AC

A9- 157 A9.1.4-7 LOSS OF TWO PHASE AC

A9- 158 A9.1.4-8 AC POWER TRANSFER CABLE

A9- 159 A9.1.4-9 MOTOR CONTROL ASSEMBLY ( MCA)

A9- 160 A9. 1. 4- 10 CAUTI ON AND WARNI NG (C&W [Cl L]



VOLUME A KEY

PONER REACTANT STORAGE AND DI STRI BUTI ON (PRSD) H2 AND O2 REDLI NE

CRYO 2 AND H2 PRESSURE MANAGEMENT

CRYO @2/ H2 MANI FOLD VALVES

CRYO SYSTEM LEAKS [ CI L]

I MPENDI NG LOSS OF ALL CRYO

EDO PALLET MANAGEMENT

A9- 263 THROUGH A9- 300 RULES ARE RESERVED

SPACEHAB DC BUSES
SPACEHAB AC | NVERTER
A9- 303 THROUGH A9- 350 RULES ARE RESERVED

SPACEHAB ELECTRI CAL POWER SUBSYSTEM ( EPS) MANAGEMENT

ELECTRI CAL PONER SUBSYSTEM ( EPS) CONSTRAI NTS
SPACEHAB NMAI N BUS MANAGEMENT

SPACEHAB EMERGENCY BUS LOSS

SPACEHAB AC MANAGEMENT

FUSE/ Cl RCUI T BREAKER MANAGEMENT

FUEL CELL FAI LURE MANAGEMENT

SPACEHAB SURVI VAL POWER CONFI GURATI ON

CAUTI ON AND WARNI NG ( C&W

A9- 359 THROUGH A9-400 RULES ARE RESERVED

ELECTRI CAL GO NO- GO CRI TERI A
ELECTRI CAL GO NO- GO CRI TERI A

SECTI ON A10 - MECHANI CAL

AUXI LI ARY PONER UNI' T (APU) LOSS FAI LURE/ DEFI NI TI ON

APU LOSS DEFI NI TI ONS
A10-2 THROUGH A10-20 RULES ARE RESERVED

APU SYSTEMS MANAGEMENT

LOSS OF APU/ HYDRAULI C SYSTEM'S) ACTI ONS
APU START/ RESTART LIM TS

APU ENTRY START TI ME

APU O L/ GEARBOX TEMPERATURE/ PRESSURE

APU HI GH SPEED SELECTI ON SHI FT

APU AUTO SHUTDOWN | NHI BI T MANAGEMENT

APU FUEL LEAKS [Cl L]

ACA APU/ HYDRAULI C SYSTEM OPERATI ONS

FCS CHECKOUT APU OPERATI ONS

LOSS OF APU HEATERS/ | NSTRUMENTATI ON [ CI L]

APU HYD CONSUMABLES

Al10- 34 THROUGH A10-50 RULES ARE RESERVED
HYDRAULI C SYSTEMS LOSS/ FAI LURE DEFI NI TI ONS

NEW RULE # OLD RULE # RULE TI TLE
A9- 257 A9. 1.6-7

DETERM NATI ON
A9- 258 A9.1.6-8
A9- 259 A9.1.6-9
A9- 260 A9. 1.6-10
A9- 261 A9.1.6-11
A9- 262 A9. 1.6-12

SPACEHAB SUPPORT
A9- 301 A9.6.1-1
A9- 302 A9.6.1-2
NONE A9.6.2-1 RESERVED
A9- 351 A9.6.2-9
A9- 352 A9. 6. 2-2
A9- 353 A9. 6.2-3
A9- 354 A9. 6. 2-4
A9- 355 A9.6.2-5
A9- 356 A9. 6.2-6
A9- 357 A9. 6.2-7
A9- 358 A9. 6.2-8
A9- 1001 A9.1.7-1
A10- 1 A10.1.1-1
A10- 21 A10.1.2-1
A10- 22 A10.1.2-2
A10- 23 A10.1.2-3
A10- 24 A10. 1. 2- 4
A10- 25 A10.1.2-5
A10- 26 A10.1.2-6
A10- 27 A10.1.2-7
A10- 28 A10.1.2-8
A10- 29 A10.1.2-9
A10- 30 A10. 1. 2- 10
A10- 31 A10. 1. 2-11 APU FREEZE/ THAW
A10- 32 A10. 1. 2-12
A10- 33 A10. 1. 2-13 APU DEFI NI TI ONS
A10-51 A10.1.3-1

HYDRAULI C LOSS DEFI NI TI ONS
A10-52 THROUGH A10- 70 RULES ARE RESERVED



VOLUME A KEY

LANDI NG/ DECEL SYSTEMS MANAGEMENT

NOSE WHEEL STEERI NG ( NWS)

TI RE PRESSURE [ CI L]

DRAG CHUTE DEPLOY TECHNI QUES
DRAG CHUTE DEPLOY CONSTRAI NTS
UNCOMVANDED BRAKE PRESSURE [ Cl L]

Al10- 147 THROUGH Al10- 160 RULES ARE RESERVED
MECHANI CAL SYSTEMS LOSS/ FAI LURE DEFI NI TI ONS

DRI VE MECHANI SM5 LOSS DEFI NI TI ONS
A10- 162 THROUGH A10- 180 RULES ARE RESERVED

GENERAL MECHANI SM5 SYSTEMS MANAGEMENT

A10- 182 THROUGH A10- 200 RULES ARE RESERVED
PAYLOAD DOOR (PLBD) SYSTEMS MANAGEMENT

PLBD CRI TI CAL LATCHES

FAI LED PLBD GPC SEQUENCE
PLBD CLEARANCE CONSTRAI NTS
PLBD CLOSE GO NO- GO

CONTI NGENCY PLBD CLOSURE
PLBD RULE REFERENCE MATRI X
A10-210 THROUGH Al10-220 RULES ARE RESERVED

RADI ATOR SYSTEMS MANAGEMENT

RADI ATOR MECHANI CAL
RADI ATOR VI SUAL CUES
Al10- 223 THROUGH Al10- 240 RULES ARE RESERVED

ET UMBI LI CAL DOORS SYSTEMS MANAGEMENT

ET UMBI LI CAL DOOR KEYBOARD ENTRY

ET UMBI LI CAL DOORS ON ORBI T

ET UMBI LI CAL DOOR CLOSURE DELAY FOR DI SCONNECT VALVE FAI LURE [ CI L]
Al10- 244 THROUGH Al10- 260 RULES ARE RESERVED

VENT DOOR SYSTEMS MANAGEMENT

VENT DOOR MANAGEMENT
Al10- 262 THROUGH Al10-280 RULES ARE RESERVED

PAYLOAD RETENTI ON LATCHES ( PRLA) SYSTEMS MANAGEMENT

A10- 282 THROUGH A10- 300 RULES ARE RESERVED
KU- BAND ANTENNA DEPLOY MECHANI SM SYSTEMS MANAGEMENT

ANTENNA STOW REQUI REMENT [ CI L]
DAP CONFI GURATI ON FOR ANTENNA STOW
ANTENNA CONTI NGENCY PROCEDURES

NEW RULE # OLD RULE # RULE TI TLE
Al10- 141 A10.1.7-1

Al10- 142 A10.1.8-1

Al10- 143 Al10.1.8-2

Al10- 144 Al10.1.8-3

Al10- 145 Al10.1.8-4

Al10- 146 Al10.1.8-5 BRAKI NG

Al10- 161 A10.1.9-1

Al10- 181 A10.1.10-1 DRI VE MECHANI SM5
Al10- 201 A10.1.11-1 PLBD GENERAL
Al10- 202 A10.1.11-2 PLBD VI SUAL CUES
Al10- 203 A10.1.11-3

Al10- 204 Al10.1.11-4

Al10- 205 Al10.1.11-5

Al10- 206 A10.1.11-6

Al10- 207 A10.1.11-7 PLBD OVERLAP
Al10- 208 A10.1.11-8

Al10- 209 A10.1.11-9

A10- 221 A10.1.12-1

Al10- 222 A10.1.12-2

Al10- 241 A10.1.13-1

Al10- 242 A10.1.13-2

Al10- 243 A10.1.13-3

Al10- 261 Al10.1.14-1

Al10- 281 A10.1.15-1 PRLA' S/ AKA’ S
Al10- 301 A10.1.16-1

Al10- 302 Al10.1.16-2

Al10- 303 Al10.1.16-3

NONE Al10.1.16-4 RESERVED

Al10- 304 THROUGH Al10- 320 RULES ARE RESERVEL



VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE
Al10- 362 Al10.6.1-2 CRACKED VI EWPORT
Al10- 363 A10.6.1-3 VI EWPORT CONFI GURATI ON FOR CLOSED SPACEHAB HATCH
Al10- 364 Al10.6.1-4 LOSS OF VP PRESSURE | NTEGRI TY
Al10- 365 Al10.6.1-5 EVA REQUI REMENTS FOR FAI LED VP OQUTER COVER
Al10- 366 THROUGH A10- 380 RULES ARE RESERVED
STRUCTURAL MANAGEMENT
Al10- 381 A10.1.17-1 THERMAL W NDOWPANE FAI LURE [ CI L]
Al10- 382 A10.1.17-2 PRESSURE/ REDUNDANT W NDOWPANE FAI LURE
Al10- 383 A10.1.17-3 BAI LOUT/ POSTLANDI NG EMERGENCY EGRESS PYROTECHNI CS MANAGEMENT
Al10- 384 Al10.1.17-4 MAXI MUM NUMBER OF FI LLED CWC' S
Al10- 385 A10.1.17-5 FI LLED CWC STOWAGE MANAGEMENT
Al10- 386 THROUGH A10-400 RULES ARE RESERVED
MVACS GO NO- GO CRI TERI A
A10- 1001 Al10.1.20-1 MVACS GO NO- GO CRI TERI A
SECTI ON A1l - COVMUNI CATI ONS
SYSTEM MANAGEMENT RULES
All-1 All.1.1-1 COMMUNI CATI ONS DURI NG ASCENT
All-2 All.1.1-2 S- BAND/ UHF LAUNCH REQUI REMENT
Al1-3 Al1.1.1-3 UPLI NK HANDOVER DURI NG ASCENT FROM KSC
All-4 All.1.1-4 ORBI TER DATA PRI ORI TY DURI NG ASCENT/ ENTRY
All-5 Al1.1.1-5 POSTLANDI NG S- BAND ANTENNA SELECTI ON
All-6 All.1.1-6 M NI MUM COVMMUNI CATI ONS REQUI REMENTS FOR SCHEDULED EVA
All1-7 All1.1.1-7 KU- BAND OPERATI ONS DURI NG EVA
All-8 Al1.1.1-8 ORBI TER S- BAND OPERATI ONS DURI NG EVA
Al1-9 Al1.1.1-9 RECORDER USAGE
All-10 Al1.1.1-10 UHF USAGE
All-11 All.1.1-11 S- BAND FM USAGE
All-12 All.1.1-12 S- BAND PM USAGE
All-13 Al1.1.1-13 S- BAND PAYLOAD USAGE
All- 14 All.1.1-14 CREW ALERT SPC S
All-15 Al1.1.1-15 ELBOW CAMERA/ PAYLOAD | NTERFERENCE [ CI L]
All-16 All1.1.1-16 KU- BAND MANAGEMENT
All-17 All.1.1-17 Pl CHANNELS AND S-BD FREQUENCI ES COWPATI BI LI TI ES
All-18 Al1.1.1-18 COMSEC USAGE
All-19 Al1.1.1-19 UPLI NK BLOCK
All- 20 Al1.1.1-20 UPLI NK COMVANDI NG DURI NG OPS TRANSI TI ONS
All-21 All.1.1-21 CRI TI CAL UPLI NK COMVAND POLI CY
All-22 All.1.1-22 TWO- STAGE COMVAND BUFFER TLM REJECT
NONE Al1.1.1-23 RESERVED
All- 23 All.1.1-24 KU BAND TRANSM TTER | NHI BI TED DURI NG ACQUI SI TI ON OF TDRS | NSI DE THE RF
PROTECT BOX

All-24 THROUGH All-50 RULES ARE RESERVED
SYSTEM FAI LURE RULES

All-51 All.1.2-1 LOSS OF TWO- WAY VO CE

All-52 All.1.2-2 LOSS OF BOTH VO CE AND COVIVAND

All-53 All1.1.2-3 LOSS OF COMVAND

All-54 All.1.2-4 LOSS OF TELEMETRY

All-55 All.1.2-5 LOSS OF KU- BAND

All-56 All.1.2-6 LOSS OF KU- BAND TEMPERATURE CONTROL [ Cl L]

All-57 All.1.2-7 LOSS OF KU- BAND TEMPERATURE MONI TORI NG CAPABI LI TY [CI L]
A11- KRR A11 1 2-8% I RS OF TRANSPMINFR<



VOLUME A KEY

LOSS OF ANY O DSC
Al1-78 THROUGH Al11l-100 RULES ARE RESERVED

COMMUNI CATI ONS GO NO- GO CRI TERI A
COMMUNI CATI ONS GO NO- GO CRI TERI A

SECTI ON Al12 - ROBOTI CS

EVA FOR RM5 OPERATI ONS

UNATTENDED RM5 CONSTRAI NTS

TEMPERATURE CONSTRAINTS [ ClI L]

RM5 ACTI VI TY TERM NATI ON

ORBI TER AVOl DANCE MANEUVERS CONSTRAI NT [ ClI L]
OMS/ RCS CONSTRAI NTS

RM5 OPCODE UPLI NKS
RVS MCI U BI TE OVERRI DES [ Cl L]
Al12-10 THROUGH Al12-50 RULES ARE RESERVED

MPM MRL LOSS/ FAI LURE DEFI NI TI ONS

MPM MRL PCSI TI ONI NG

MPM FAI LED I N TRANSI T

MRL FAILED IN TRANSI T

Al2-54 THROUGH Al2- 70 RULES ARE RESERVED

MPM MRL SYSTEMS MANAGEMENT

MPM DEPLOY/ STOW CONSTRAI NTS

| NADVERTENT MPM CYCLI NG PROTECTI ON [ CI L]
Al2-75 THROUGH Al12- 90 RULES ARE RESERVED

RM5 PREOPERATI ON SYSTEM MANAGEMENT
SHOULDER BRACE OPERATI ON

Al12-93 THROUGH A12-110 RULES ARE RESERVED
RM5 DRI VE SYSTEM MANAGEMENT

MODE AVAI LABI LI TY DRI VE CONSTRAI NT

FI ELD OF VI EW CONSTRAI NT [ Cl L]

AUTO MODE ENTRY CONSTRAINT [ Cl L]

ORBI TER PROXI M TY CONSTRAI NTS [ ClI L]

| NOPERATI VE BRAKE CONSTRAINT [ Cl L]

AUTO BRAKES CONSTRAI NT [ CI L]

CONTI NGENCY STOP [ CI L]

POHS AND LEFT- HANDED COORDI NATE SYSTEMS

Al12-119 THROUGH Al2- 140 RULES ARE RESERVED
END EFFECTOR (EE) LOSS/ FAI LURE DEFI NI TI ONS

EE BACKUP RELEASE
EE CAPTURE/ Rl d DI ZE

NEW RULE # oD RULE TI TLE
All1-77 All.
Al1l-1001 All.
GENERAL
Al2-1 Al2.1.1-1
Al2-2 Al2.1.1-2
Al2-3 Al12.1.1-3
Al2-4 Al2.1.1-4
Al2-5 Al2.1.1-5
Al2-6 Al2.1.1-6
Al2-7 Al2.1.1-7 RVS | FM D&C KI T
Al2-8 Al2.1.1-8
Al2-9 Al2.1.1-9
Al2-51 Al2. 1.
Al2-52 Al2. 1.
Al2-53 Al2. 1.
Al2-71 Al2. 1. MPM MRL CYCLI NG
Al2-72 Al2. 1.
Al2-73 Al2. 1. MRL CONSTRAI NTS
Al2-74 Al2. 1.
Al2-91 Al2.
Al2-92 Al2. RM5 CHECKOUT
Al2-111 Al2.1.5-1
Al2-112 Al2.1.5-2
Al2-113 Al2.1.5-3
Al2-114 Al2.1.5-4
Al2-115 Al2.1.5-5
Al2-116 Al2.1.5-6
Al2-117 Al2.1.5-7
Al2-118 Al2.1.5-8
NONE Al2.1.5-9 RESERVED
Al2-141 Al2.1.6-1
Al2-142 Al2.1.6-2

AAA aan

a

Ll N G



VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE

SECTI ON A13 - AEROMED

ASCENT

A13-1 A13.1.1-1 ASCENT ABORT

A13-2 A13.1.1-2 SPACEHAB SAFE ATMOSPHERE REQUI REMENTS - UNPOAERED ASCENT
A13-3 THROUGH A13-20 RULES ARE RESERVED
ON-ORBI T

A13-21 A13.1.2-1 EARLY FLI GHT TERM NATI ON

A13-22 A13.1.2-2 ONBOARD MEDI CAL KI T

A13-23 A13.1.2-9 PRI VATE MEDI CAL COVMUNI CATI ON ( PMO)

A13-24 A13.1.2-10 CPHS PROTOCOLS

A13- 25 A13.1.2-11 CREW AWAKE TI ME CONSTRAI NT

A13- 26 A13.1.2-19 ACCELERATI ON RESTRI CTI ONS ON MEDI CAL PROCEDURES

A13-27 A13.1.2-20 LOVER BODY NEGATI VE PRESSURE (LBNP)

A13-28 A13.1.2-21 LBNP TEST TERM NATI ON CRI TERI A

A13-29 A13.1.2-25 NOl SE LEVEL CONSTRAI NTS

A13- 30 A13.1.2-28 | ODI NE REMOVAL REQUI REMENT

A13-31 A13.1.2-30 CREW CABI N TEMPERATURE LI M TS

A13- 32 A13.1.2-22 I NTENSE CYCLE EXERCI SE

A13-33 A13.1.2-31 EXERCI SE REQUI REMENTS
A13-34 THROUGH A13-50 RULES ARE RESERVED
ATMOSPHERE

A13-51 A13.1.2-3 CABI N PRESSURE

A13-52 A13.1.2-4 PPCC2 CONSTRAI NT

A13-53 A13.1.2-5 M NI MUM PPO2 CONSTRAI NTS

A13-54 A13.1.2-6 100 PERCENT OXYGEN USE CONSTRAI NT
A13-55 THROUGH A13- 100 RULES ARE RESERVED
EVA OPERATI ONS

A13-101 A13.1.2-8 SCHEDULED AND UNSCHEDULED EVA CONSTRAI NTS

A13-102 A13.1.2-29 MAXI MUM EVA DURATI ON CONSTRAI NTS

A13-103 A13.1.2-7 EVA PREBREATHE PROTOCOL

A13- 104 A13.1.2-26 DECOVPRESSI ON' S| CKNESS SYMPTOMS AND CREW DI SPOSI Tl ON

A13-105 A13.1.2-27 DECOVPRESSI ON' S| CKNESS RESPONSE AND TREATMENT
A13-106 THROUGH A13-150 RULES ARE RESERVED
HAZARD MANAGEMENT

A13-151 A13.1.2-12 HOT CABI N ATMOSPHERE

A13-152 A13.1.2-13 CABI N ATMOSPHERE CONTAM NATI ON

A13-153 A13.1.2-14 BROKEN GLASS/ HAZARDOUS SUBSTANCE CONSTRAI NT

A13- 154 A13.1.2-17 HAZARDOUS SPILL LEVEL DEFI NI TI ONS

A13- 155 A13.1.2-15 ORBI TER HAZARDOUS SUBSTANCE SPI LL RESPONSE

A13- 156 A13.1.2-16 SPACEHAB HAZARDOUS SUBSTANCE SPILL RESPONSE

NONE A13.1.2-23 RESERVED

NONE A13.1.2-24 RESERVED
A13-157 THROUGH A13-200 RULES ARE RESERVED
ENTRY

Al13-201 Al3.1.3-1 ANTI -G SUI' T PROTOCOL ( ANTI - ORTHOSTATI C COUNTERMEASURE!



VOLUME A KEY

NEW RULE # OLD RULE # RULE TITLE
A14-10 A14.1.1-10 LEGAL EXPOSURE LIM TS [ HC]
Al4-11 Al4.1.1-11 SHUTTLE ADM NI STRATIVE LIM T [ HC]
Al4-12 Al4.1.1-12 H GH DOSE RATE LIM TS [ HC]
A14-13 THROUGH Al4-50 RULES ARE RESERVED
MANAGEMENT
Al4-51 A14.1.2-1 CREW RADI ATI ON EXPOSURE LI M TS [ HC]
Al4-52 Al4.1.2-2 ACTI ONS REQUI RED FOR RADI ATI ON ENVI RONVENT CONDI TI ONS — PRELAUNCH
Al4-53 Al4.1.2-3 ACTI ONS REQUI RED FOR RADI ATI ON ENVI RONVENT CONDI TI ONS — ON ORBI T [ HC]
Al4-54 Al4.1.2-4 GO NO- GO CRI TERI A FOR EVA BASED ON RADI ATI ON EXPOSURE [ HC]
NONE Al4.1.2-5 RESERVED
NONE Al4.1.2-6 RESERVED
Al4-55 Al4.1.2-7 DOWNGRADI NG TO NOM NAL FROM ALERT OR CONTI NGENCY
A14-56 THROUGH Al4- 100 RULES ARE RESERVED
SPACE ENVI RONMENT GO/ NO- GO CRI TERI A
A14-1001 A14.1.3-1 SPACE ENVI RONMENT GO/ NO- GO CRI TERI A [ HC]
SECTI ON A15 - EXTRAVEHI CULAR ACTI VI TY (EVA)
GENERAL
A15-1 A15.1.1-1 EVA TI ME DEFI NI TI ON
A15-2 A15.1.1-2 TERM NATE EVA DEFI NI TI ON
A15-3 A15.1.1-3 ABORT EVA DEFI NI TI ON
A15- 4 A15.1.1-4 SCHEDULED EVA DEFI NI TI ON
A15-5 A15.1.1-5 UNSCHEDULED EVA DEFI NI TI ON
A15-6 A15.1.1-6 CONTI NGENCY EVA DEFI NI TI ON
A15-7 A15.1.1-7 M NI MUM RF COMVUNI CATI ONS DEFI NI TI ON
A15-8 A15.1.1-8 OPERATI ONAL CAUTI ON AND WARNI NG SYSTEM (CWS) DEFI NI TI ON
A15-9 A15.1.1-9 TWO' ONE- CREWVEMBER EVA GUI DELI NES
A15-10 A15.1.1-10 EVA CREWVEMBER(S) SUPPORT
A15-11 A15.1.1-11 SAFETY TETHER REQUI REMENTS
A15-12 A15.1.1-12 HAZARDOUS EQUI PMENT SAFI NG
A15-13 A15.1.1-13 Al RLOCK CONFI GURATI ON
A15-14 A15.1.1-14 SCHEDULED AND UNSCHEDULED EVA CONSTRAI NTS
A15-15 A15.1.1-15 CONTI NGENCY EVA PROTECTI ON
A15-16 A15.1.1-16 EVA TERM NATI ON FOR CABI N LEAK
A15-17 A15.1.1-17 PAYLOAD BAY CONFI GURATI ON POST- EVA
A15-18 A15.1.1-18 PAYLOAD OPERATI ON/ DEPLOY GUI DELI NE
A15-19 A15.1.1-19 UNSCHEDULED EVA PREPARATI ON
A15- 20 A15.1.1-20 ECG TELEMETRY CHECKOUT
A15-21 A15.1.1-21 LEAKI NG RCS THRUSTER/ APU AVOl DANCE
A15-22 A15.1.1-22 RCS/ APU THRUSTER PLUME AVOl DANCE
A15-23 A15.1.1-23 EV CREW I N VI CI NI TY OF ACTI VE PAYLOAD RETENTI ON LATCH ASSEMBLI ES
A15-24 A15.1.1-24 EVA OPERATI ONS | N THE GENERI C PAYLOAD BAY ENVELOPE
Al15- 25 A15.1.1-25 ORBI TER EVA OPERATI ONS NEAR S- BAND ANTENNAS
A15- 26 A15.1.1-26 KEEPOUT ZONE FOR EVA OPERATI ONS NEAR THE ORBI TER UHF PAYLOAD BAY ANTENNA
A15-27 THROUGH A15- 100 RULES ARE RESERVED
LOSS/ FAI LURE DEFI NI TI ONS
A15-101 A15.1.2-1 EVA CAPABI LI TY
A15-102 A15.1.2-2 EMJ GO’ NO- GO CRI TERI A
NONE A15.1.2-3 RESERVED

Al15- 103 THROUGH Al15-150 RULES ARE RESERVED
SYSTEMS MANAGEMENT



VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE
Al15-202 Al5.1.4-2 EXTERNAL Al RLOCK LCG PRESSURE AND TEMPERATURE MANAGEMENT USI NG THE EMJ
Al15-203 Al5.1.4-3 CABI N ATMOSPHERE DECONTAM NATI ON FOLLOW NG EVA
Al5- 204 Al5.1.4-4 EXTERNAL Al RLOCK EMJU SERVI Cl NG CONSTRAI NTS
Al5- 205 Al5.1.4-5 EMJU DECONTAM NATI ON DURI NG EVA
SECTI ON Al16 - POSTLANDI NG
GENERAL
Al6-1 Al6.1.1-1 CONVOY PGCsI TI ONI NG
Al6-2 Al6.1.1-2 VEHI CLE SYSTEM RECONFI GURATI ON CONSTRAI NT
Al6-3 Al6.1.1-3 PRECREW EGRESS TROUBLESHOOTI NG CONSTRAI NT
Al6- 4 Al6.1.1-4 VEHI CLE SYSTEM MODI NG CONSTRAI NT
Al6-5 Al6.1.1-5 MEMORY RECONFI GURATI ON CONSTRAI NT
Al6-6 Al6.1.1-6 RECORDER DUMP
Al6-7 Al6.1.1-7 GOM HANDOVER
Al6-8 Al6.1.1-8 CREW ECGRESS METHOD DETERM NATI ON ( FOR MODE V ECRESS)
Al6-9 Al6.1.1-9 SSME REPGCSI TI ONI NG CONSTRAI NT
Al6- 10 Al6.1.1-10 NORMAL POSTLANDI NG OPERATI ONS
Al6-11 Al6.1.1-11 EXPEDI TED POANERDOWN
Al6-12 Al6.1.1-12 EMERGENCY POWERDOWN
Al6- 13 Al6.1.1-13 S| DE HATCH OPENI NG CONSTRAI NT
Al6- 14 THROUGH Al16-50 RULES ARE RESERVED
COCLI NG
Al6-51 Al6.1.2-1 NO GROUND COOLI NG EARLY VEHI CLE PONER TERM NATI ON
Al6-52 Al6.1.2-2 EXTENDED COOLI NG
Al6- 53 Al6.1.2-3 FREON LOOP CONFI GURATI ON
Al6- 54 Al6.1.2-4 AMMONI A BO LER MANAGEMENT
Al16-55 THROUGH A16- 100 RULES ARE RESERVED
ET UMBI LI CAL DOOR
Al6- 101 Al6.1.3-1 ET UMBI LI CAL DOOR PGSI TI ONI NG
Al16- 102 THROUGH Al16- 150 RULES ARE RESERVED
VENT DOORS
Al6- 151 Al6.1.4-1 VENT DOOR PGSI TlI ONI NG
Al6- 152 THROUGH Al16- 200 RULES ARE RESERVED
APU/ HYDRAULI C
Al6- 201 Al6.1.5-1 HYDRAULI C Cl RCULATI ON PUMP OPERATI ON
Al16-202 Al6.1.5-2 APU REQUI REMENTS
Al16- 203 Al6.1.5-3 APU/ HYDRAULI C LOAD TEST TERM NATI ON
Al6- 204 Al6.1.5-4 W NDWARD APU OPERATI ON CONSTRAI NT
Al6- 205 Al6.1.5-5 EARLY APU SHUTDOWN
Al16- 206 THROUGH Al16- 250 RULES ARE RESERVED
FUEL CELLS
Al6- 251 Al6.1.6-1 FUEL CELL LI FETI ME
Al6- 252 THROUGH Al16- 300 RULES ARE RESERVED
CONTAM NATI ON/ FLAMVABI LI TY
Al6- 301 Al6.1.7-1 CONTAM NATI ON/ FLAMVABI LI TY/ TOXI CI TY
Al16- 302 Al6.1.7-2 EMERGENCY OXYGEN SYSTEM REQUI REMENTS



VOLUME A KEY

NEW RULE # RULE TI TLE
ATMOSPHERE REVI TALI ZATI ON SYSTEM (ARS) Al R LOSS DEFI NI TI ONS
Al7-101 .1.3-1 CABI N FAN
Al7-102 .1.3-2 CABI N ATMOSPHERI C CONTROL
Al7-103 .1.3-3 LOSS OF AVI ONI CS BAY FAN
Al7-104 .1.3-4 I MJ FAN
Al7-105 .1.3-5 AVI ONI CS BAY COOLI NG
Al7-106 .1.3-6 REGENERATI VE CO2 REMOVAL SYSTEM (RCRS) LOSS DEFI NI TI ON
Al7- 107 THROUGH Al7-150 RULES ARE RESERVED
ARS Al R SYSTEM MANAGEMENT
Al7-151 .1.4-1 CABI N ATMOSPHERE CONTROL
Al7-152 .1.4-2 CABI N TEMPERATURE CONTRCL AND MANAGEMENT
Al7-153 .1.4-3 CABI N/ AVI ONI CS BAY FAN MANAGEMENT
Al7- 154 .1.4-4 MANAGEMENT OF DEGRADED ROTATI NG EQUI PMENT
Al7-155 .1.4-5 REGENERATI VE CO2 REMOVAL SYSTEM ( RCRS) MANAGEMENT
Al7- 156 .1.4-6 RCRS MANUAL SHUTDOWN CRI TERI A
Al7- 157 .1.4-7 LI OH REDLI NE DETERM NATI ON
Al7-158 .1.4-8 MANAGEMENT OF LI OH CANS FOR ADDI TI ONAL DAYS
Al7- 159 THROUGH Al7-200 RULES ARE RESERVED
PRESSURE CONTROL SYSTEMS (PCS) LOSS DEFI NI TI ONS
Al7-201 .1.5-1 CABI N PRESSURE | NTEGRI TY
Al7-202 .1.5-2 8 PSI A CABI N CONTI NGENCY 165- M NUTE RETURN CAPABI LI TY
Al7-203 .1.5-3 PPG2 CONTROL
Al7-204 .1.5-4 N2 SUPPLY
Al7-205 .1.5-5 PPG2 SENSOR LOSS DEFI NI TI ON
Al7-206 .1.5-6 LES O2 SUPPLY SYSTEM LOSS DEFI NI TI ON
Al7-207 THROUGH Al7-250 RULES ARE RESERVED
PCS SYSTEMS MANAGEMENT
Al7-251 .1.6-1 NORMAL PCS CONFI GURATI ON
Al7-252 .1.6-2 CABI N PRESSURE RELI EF VALVES
Al7-253 .1.6-3 CABI N VENT VALVES
Al7-254 .1.6-4 CABI N O2 CONCENTRATI ON
Al7-255 .1.6-5 8 PSI A EMERGENCY CABI N CONFI GURATI ON
Al7-256 .1.6-6 02 BLEED ORI FI CE MANAGEMENT
Al7- 257 .1.6-7 N2 SYSTEM MANAGEMENT
Al7-258 .1.6-8 LOSS OF CABIN I NTEGRI TY TMAX DEFI NI TION AND TI G SELECTI ON
NONE .1.6-9 RESERVED
Al7-259 .1.6-10 LES O2 SUPPLY SYSTEM LOSS MANAGEMENT
Al7-260 .1.6-11 PCS 02/ N2 CONTROLLER CHECKOUT
Al7-261 THROUGH Al7- 300 RULES ARE RESERVED
10.2 PSI A CABI N ATMOSPHERE OPERATI ON
Al7-301 L1.7-1 CABI N ATMOSPHERE MANAGEMENT
Al7-302 .1.7-2 10.2 PSI A CABI N DEPRESSURI ZATI ON CONSTRAI NTS
Al7-303 .1.7-3 CABI N REPRESSURI ZATI ON PRI OR TO DEORBI T
Al7- 304 .1.7-4 10.2 PSI A CABI N PRESSURE MANAGEMENT FOR MULTI PLE EVA' S
Al7- 305 .1.7-5 14.7 PSI A CABI N REPRESSURI ZATI ON LI M TATI ON
Al7- 306 .1.7-6 10.2 PSI A CABI N TEMPERATURE CONSTRAI NT
Al7-307 L1.7-7 PAYLOAD 10.2 PSI A CABI N OPERATI ONS
Al7-308 .1.7-8 ATCS (10.2 PSI A CABI N) CONFI GURATI ON
Al7-309 .1.7-9 CABI N PRESSURE Tl ME AT 10.2 PSI A

Al7- 310 THROUGH Al7- 350 RULES ARE RESERVED
WASTE COLLECTI ON SYSTEM (WCS) / VACUUM VENT LOSS DEFI NI TI ONS



VOLUME A KEY

WASTE WATER MANAGEMENT

ALTERNATE PRESSURE VALVE NMANAGEMENT

WASTE DUMP NOZZLE | CE FORVATI ON

WASTE WATER STORAGE

M NI MUM WASTE TANK QUANTI TY AFTER DUMPI NG
WASTE WATER DUWMP NOZZLE TEMPERATURE CONSTRAI NTS
WASTE WATER SYSTEM LEAK MANAGEMENT

OMS & PRCS BURNS W TH FREE H20 I N THE CABI N
Al7-508 THROUGH Al7-550 RULES ARE RESERVED

GALLEY MANAGEMENT LI FE SUPPORT

| ODI NE REMOVAL | MPLEMENTATI ON
Al7-552 THROUGH Al7- 600 RULES ARE RESERVED

SPACEHAB FI RE/ SMOKE

SPACEHAB FI RE/ SMOKE DETECTI ON LOSS
SPACEHAB FI RE/ SMOKE CONFI RVATI ON

SPACEHAB FI RE/ SMOKE MANAGEMENT

Al7- 604 THROUGH Al7- 650 RULES ARE RESERVED

SPACEHAB ECS MANAGEMENT

SPACEHAB ENVI RONMENTAL CONTROL AND LI FE SUPPORT (ECLS) REQUI REMENTS
SPACEHAB SUBSYSTEM FANS/ Al R LOOP
Al7- 653 THROUGH Al7- 700 RULES ARE RESERVED

MODULE ATMOSPHERE MANAGEMENT

MODULE ATMOSPHERI C CONTROL
PARTI AL PRESSURE OF OXYGEN ( PPO2) SENSORS
PARTI AL PRESSURE OF CARBON DI OXI DE ( PPCO2) SENSORS

ATMOSPHERE REVI TALI ZATI ON SYSTEM ( ARS) FAN
SPACEHAB FAN CONFI GURATI ONS
Al7-707 THROUGH Al7- 750 RULES ARE RESERVED

ATMOSPHERE | NTEGRI TY

MODULE PRESSURE | NTEGRI TY

NEGATI VE PRESSURE RELI EF VALVE COVERS
CABI N DEPRESS VALVE ( CDV)

EXPERI MENT VENT VALVE

SM LDM ASCENT/ DESCENT | NLET STUB

RDM M XI NG BOX CAP

RDM LI OH CANI STER

Al7-759 THROUGH Al7-800 RULES ARE RESERVED

LI FE SUPPORT GO NO- GO CRI TERI A
LI FE SUPPORT GO NO- GO CRI TERI A

SECTI ON A18 - THERVAL

SUPPLY WATER LOSS DEFI NI TI ONS

NEW RULE # OLD RULE # RULE TI TLE
Al7-501 Al7.1.11-1

Al7-502 Al7.1.11-2

Al7-503 Al7.1.11-3

Al7-504 Al7.1.11-4

Al7-505 Al7.1.11-5

Al7-506 Al7.1.11-6

Al7-507 Al7.1.11-7

Al7-551 Al7.1.12-1

Al7-601 Al7.6.1-1

Al7-602 Al7.6.1-2

Al7-603 Al7.6.1-3

Al7-651 Al7.6.2-1

Al7-652 Al7.6.2-2

Al7-701 Al7.6.3-1

Al7-702 Al7.6.3-2

Al7-703 Al7.6.3-3

Al7-704 Al7.6.3-4 CABI N HFA FAN
Al7-705 Al7.6.3-5

Al7-706 Al7.6.3-6

Al7-751 Al7.6.4-1

Al7-752 Al7.6.4-2

Al7-753 Al7.6.4-3

Al7-754 Al7.6.4-4

Al7-755 Al7.6.4-5 PPRV MANAGEMENT
Al7-756 Al7.6.4-6

Al7-757 Al7.6.4-7

Al7-758 Al7.6.4-8

Al7-1001 Al7.1.13-1

Al8-1 Al18.1.1-1

SUPPLY WATER TANK



VOLUME A KEY

ARS H20 LOOP LOSS DEFI NI TI ONS

Al18- 102 THROUGH A18-150 RULES ARE RESERVED

ARS H20 LOOP LOSS MANAGEMENT

Al18- 152 THROUGH Al18-200 RULES ARE RESERVED
ACTI VE THERMAL CONTROL SYSTEM (ATCS) LOSS DEFI NI TI ONS

FREON COOLANT LOOPS (FCL)
TOPPI NG EVAPORATOR

HI GH- LOAD EVAPORATOR

FES PRI MARY A (B) CONTROLLER
FES SECONDARY CONTROLLER

AMVONI A BOI LER SUBSYSTEM ( ABS)
RADI ATOR FLOW CONTROL ASSEMBLY ( RFCA)
Al18- 209 THROUGH Al18-250 RULES ARE RESERVED

FREON COOLANT LOOPS (FCL)

FLASH EVAPORATOR SYSTEM ( FES)

AMVONI A BOI LER SUBSYSTEM ( ABS)

ABS AMMONI A REDLI NE

RADI ATOR FLOW CONTROL ASSEMBLY ( RFCA)

RADI ATOR | SOLATI ON VALVE NMANAGEMENT
POSTLANDI NG NH3 TERM NATI ON

Al18-258 THROUGH Al18- 300 RULES ARE RESERVED

EECOM HEATER MANAGEMENT

TCS HEATER CONFI GURATI ON

TCS HEATER REDUNDANCY

REDUNDANT TCS HEATER VERI FI CATI ON

TCS HEATER OPERATI ONS FOR LOSS OF | NSTRUMENTATI ON
LOSS OF HEATER SM CAPABI LI TY

EXTERNAL Al RLOCK HEATER LOSS MANAGEMENT

Al18- 307 THROUGH Al18- 350 RULES ARE RESERVED

EECOM SOFTWARE REQUI REMENT

EECOM SOFTWARE REQUI REMENT
Al18- 352 THROUGH Al18-400 RULES ARE RESERVED

TPS BONDLI NE TEMPERATURES MANAGEMENT

THERMAL PROTECTI ON SYSTEM ( TPS) BONDLI NE TEMPERATURES
Al18- 402 THROUGH Al18-450 RULES ARE RESERVED

ATTI TUDE MANAGEMENT FOR THERMAL CONTRCL

ORBlI TER THERMAL CONSTRAI NTS AND ATTI TUDE MANAGEMENT [ Cl L]
Al18- 452 THROUGH A18-500 RULES ARE RESERVED

COOLI NG EQUI PMENT CONSTRAI NTS

NEW RULE # OLD RULE # RULE TI TLE
Al18-101 Al18.1.3-1 ARS WATER LOOP
Al18- 151 Al8.1.4-1 ARS WATER LOOP
Al18- 201 Al18.1.5-1
Al18-202 Al18.1.5-2
Al18-203 Al18.1.5-3
Al8- 204 Al8.1.5-4
Al18- 205 Al18.1.5-5
Al8- 206 Al8.1.5-6 FES H20 FEEDLI NE
Al18- 207 Al18.1.5-7
Al18-208 Al18.1.5-8
ATCS MANAGEMENT
Al18- 251 Al18.1.6-1
Al18- 252 Al8.1.6-2
Al8- 253 Al18.1.6-3
Al8- 254 Al8.1.6-4
Al8- 255 Al18.1.6-5
Al8- 256 Al8.1.6-6
Al18- 257 Al8.1.6-7
Al18- 301 Al18.1.7-1
Al18-302 Al8.1.7-2
Al18- 303 Al18.1.7-3
Al8- 304 Al8.1.7-4
Al18- 305 Al18.1.7-5
Al8- 306 Al8.1.7-6
Al18- 351 Al18.1.8-1
Al18-401 A18.1.9-1
Al18-451 Al18.1.10-1
Al18-501 A18.1.11-1

MAXI MUM OFF TI ME FOR COOLI NG EQUI PMENT
Al18-502 THROUGH A18-550 RULES ARE RESERVED
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NEW RULE # OLD RULE # RULE TI TLE

MANAGEMENT
Al18- 607 THROUGH A18-650 RULES ARE RESERVED

THERMAL GO NO- GO CRI TERI A
Al18-1001 Al18.1.12-1 THERMAL GO NO- GO CRI TERI A
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THI'S DOCUMENT | N ACCORDANCE W TH THE FOLLOW NG | NSTRUCTI ONS.

PLEASE ADD, REMOVE, OR REMOVE AND REPLACE THE FOLLOW NG PAGES:
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SPACE SHUTTLE OPERATI ONAL FLI GHT RULES
ALL FLI GHTS
VOLUME A
FI NAL, DATED JUNE 20, 2002
PCN-1, DATED NOVEMBER 21, 2002

THI'S PCN-1 | NCORPORATES CHANGES TO THE FOLLOW NG RULES BY THE APPLI CABLE
CHANGE REQUESTS (CR' S).

RULE NO. CR NO. RULE NO. CR NO. RULE NO. CR NO.
A2-2 ED A4-110 ED A9- 152 ED
A2-5 ED Ad-111 CR 5149C A9- 1001 ED
A2-6 ED Ad-111 CR 5804C
A2-7 CR 5668 Ad-111 ED A10- 23 ED
A2-9 CR 5669A A4-203 CR 5439 Al10- 141 CR 5804C
A2- 64 ED Ad-204 CR 5440
A2-70 CR 5667A A4- 205 CR 5441A All-3 CR 5734
A2-102 ED A4-210 CR 5804C All-11 CR 5735
A2-104 ED Al11-13 CR 5737
A2-133 CR 5513 A5-2 ED All-16 CR 5742
A2-207 CR 5804C A5-3 ED All-16 ED
A2- 254 ED A5-6 ED All-61 CR 5741
A2-261 ED A5-7 ED All- 66 CR 5743
A2-264 ED A5- 8 ED
A2- 266 CR 5636 A5-9 ED Al13-156 ED
A2- 266 ED A5-10 ED
A2-301 CR 5640 A5-11 ED Al6-11 ED
A2-301 CR 5804C A5-12 ED Al16-12 ED
A2-301 ED A5-13 ED Al16- 205 ED
A2- 311 ED A5- 106 ED
A2-312 ED A5-108 ED Al7-255 ED
A2- 330 ED A5-151 ED Al7-258 ED
A2-1001 ED A5- 152 ED Al7-706 ED
A5- 155 ED
A3-1 CR 5502C A5- 156 ED A18- 553 ED
A3-2 CR 5502C A5- 203 ED A18- 557 ED
A3-3 CR 5502C A5- 204 ED A18- 605 ED
A3-3 CR 5641 A5- 205 ED
A3-52 ED A5- 208 ED
A3-102 CR 5502C A5- 209 ED
A3-103 CR 5502C
A3-151 ED A6- 3 ED
A3- 152 ED
A3-201 CR 5642 A8-19 ED
A3- 203 CR 5786 A8- 59 CR 5804C
A8- 61 ED
A4-59 ED A8- 115 CR 5643
Ad- 61 ED A8-1001 CR 5718
A4-107 ED A8-1001 CR 5804C BOOK MANAGER WPD 11/21/02
A8-1001 ED FI NAL QA ned 11/21/02

Verify that this is the correct version before use.



SPACE SHUTTLE OPERATI ONAL FLI GHT RULES ANNEX
ALL FLI GHTS
VOLUME A
FI NAL, PCN-1
PREFACE

THI S DOCUMENT, VOLUME A, FINAL, PCN-1, DATED NOVEMBER 21, 2002, IS
THE GENERI C VERSI ON OF THE SPACE SHUTTLE OPERATI ONAL FLI GHT RULES AND
I'S I NTENDED TO BE USED | N CONJUNCTI ON W TH THE SPACE SHUTTLE

OPERATI ONAL FLI GHT RULES ANNEX (NSTS-18308) WHI CH CONTAI NS THE FLI GHT
SPECI FI C RULES. I NCLUDED IN THI S PUBLI CATI ON ARE FLI GHT RULE CHANGES
APPROVED | N FLI GAT RULES CONTROL BOARD ( FRCB) MEETI NGS 140, 141, 142,
AND 143 HELD ON JUNE 27, AUGUST 29, SEPTEMBER 26, AND OCTOBER 24,
2002, RESPECTI VELY.

THI S DOCUMENT USES A NEW RULE NUMBER SYSTEM DESI GNED TOFACI LI TATE NEW
DATABASES FOR MAI NTAI NI NG CONFI GURATI ON MANAGEMENT OF JO NT SHUTTLE-I1 SS
ANNEXES, SPACE SHUTTLE OPERATI ONAL FLI GHT RULES, VOLUME A, | SS GENERI C
OPERATI ONAL FLI GHT RULES, VOLUME B; JO NT SHUTTLE/ I SS GENERI C

OPERATI ONAL FLI GHT RULES, VOLUME C; AND SOYUZ/ PROGRESS/ | SS JO NT FLI GHT
RULES, VOLUME D. AN EXPLANATI ON OF THE NEW NUMBERI NG SYSTEM | S SHOAN ON
PAGE VI | .

IT IS REQUESTED THAT ANY ORGANI ZATI ON HAVI NG COMMENTS, QUESTI ONS, OR
SUGGESTI ONS CONCERNI NG THESE FLI GHT RULES CONTACT DA8/W PRESTON DI LL,
FLI GHT DI RECTOR OFFI CE, BUI LDI NG 4 NORTH, ROOM 3039, PHONE 281-483-5418.

ALL FLI GHT RULES ARE AVAI LABLE ON THE | NTERNET. THE URL 1| S:

HTTP: / / MOD. JSC. NASA. GOV/ DA8  NO | D OR PASSWORD W LL BE REQUI RED TO
ACCESS ANY OF THE RULES PROVI DED THE USER | S ACCESSI NG FROM A
TRUSTED SI TE (ALL NASA CENTERS, CONTRACTORS, AND | NTERNATI ONAL
PARTNERS). | F UNABLE TO ACCESS, USERS NEED TO SEND AN E- MAI L NOTE
TO DA8/M L. CGRIFFITH (MARY. L. GRI FFl THL@ SC. NASA. GOV) W TH THEI R
FULL NAME, COWVPANY, | P ADDRESS, AND A JUSTI FI CATI ON STATEMENT FOR
ACCESS.

THI S I'S A CONTROLLED DOCUMENT AND ANY CHANGES ARE SUBJECT TO THE
CHANGE CONTROL PROCEDURES DELI NEATED I N APPENDI X B. THI' S DOCUMENT
I'S NOT TO BE REPRODUCED W THOUT THE WRI TTEN APPROVAL OF THE CHI EF,
FLI GHT DI RECTOR OFFI CE, DA8, LYNDON B. JOHNSON SPACE CENTER,
HOUSTON, TEXAS.

APPROVED BY:

‘ NI EffrptA

MILTON HEFLI ON C. HARPOLD
IEF, FLIGHT DIRECTOR OFFICE DIRECTOR, MISSION OPERATIONS

RONALD D. DITTEMORE
MANAGER, SPACE SHUTTLE PROGRAM

Verify that this is the correct version before use.
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VOLUME A KEY

PLEASE NOTE THAT THE NUMBERI NG I N SECTIONS 5, 6, 7, 10, AND 13 HAS BEEN REORDERED. ALL GO/ NO- GO
CRI TERI A RULES ARE NUMBERED W TH THE SECTI ON NUMBER AND THENRULE NUMBER 1001. EXAMPLE: A6-1001

NEW RULE # OLD RULE # RULE TI TLE
SECTI ON Al - OPERATI ONS POLI CY, GENERAL, AND DEFI NI TI ONS

OPERATI ONS POLI CY

Al-1 Al.1.1-1 FLI GHT RULE PURPOSE

Al-2 Al.1.1-2 REAL- TI ME OPERATI NG POLI CY

Al-3 Al.1.1-3 PROGRAM LI FETI ME OPERATI NG POLI CY

Al-4 Al.1.1-4 M SSI ON MANAGEMENT TEAM ( MMT) AUTHORI TY

Al-5 Al.1.1-5 FLI GHT DI RECTOR AUTHORI TY

Al-6 Al.1.1-6 SHUTTLE COMVANDER AUTHORI TY

Al-7 Al.1.1-7 FLI GHT CONTROL ROOM ( FCR) SURGEON AUTHORI TY

NONE Al.1.1-8 RESERVED

Al-8 Al.1.1-9 WEATHER DECI SI ON AUTHORI TY

Al-9 Al.1.1-10 POSTLANDI NG DECI SI ON AUTHORI TY

Al-10 Al.1.1-11 POSTLANDI NG EMERGENCY DECLARATI ON

Al-11 Al.1.1-12 SEARCH AND RESCUE RESPONSI BI LI TY

Al-12 Al.1.1-13 ORBlI TER EMERGENCY LANDI NG SI TE (ELS) AUTHORI TY

Al-13 Al.1.1-14 MCC REAL- TI ME COMVAND COCORDI NATI ON POLI CY
Al- 14 THROUGH Al-50 RULES ARE RESERVED
GENERAL

Al-51 Al.1.2-1 VEHI CLE SYSTEM LIM TS

Al-52 Al.1.2-2 I NTERI M OR UNCONFI RVED LIM TS

Al-53 Al.1.2-3 MANDATORY | NSTRUMENTATI ON REQUI REMENTS

Al-54 Al.1.2-4 FAI LURE DEFI NI TI ON APPLI CATI ON

Al-55 Al.1.2-5 CONFLI CTI NG FLI GHT RULES

Al- 56 Al.1.2-6 I NSTRUMENTATI ON ONBOARD VS. GROUND READOUT PHI LOSOPHY

Al-57 Al.1.2-7 FLI GHT- CRI TI CAL MODI NG

Al-58 Al.1.2-8 SHUTTLE OPERATI ONAL DATA BOOK (SOCDB), VOLUME |11, DATA USE

Al-59 Al.1.2-9 ACTI VI TI ES DURI NG YEAR END ROLLOVER/ LEAP SECOND | NCORPORATI ON
Al- 60 THROUGH Al- 100 RULES ARE RESERVED
GENERAL DEFI NI TI ONS

Al-101 Al.1.3-1 AS SOON AS PRACTI CAL ( ASAP)

Al-102 Al.1.3-2 HI GHLY DESI RABLE ( HD)

Al-103 Al.1.3-3 MANDATORY (M

Al- 104 Al.1.3-4 FLI GHT PHASE

Al- 105 Al.1.3-5 THROTTLE SETTI NGS

Al- 106 Al.1.3-6 LANDI NG SI TES

Al-107 Al.1.3-7 LANDI NG OPPORTUNI TI ES

Al-108 Al.1.3-8 POSTLANDI NG CREW EGRESS/ ESCAPE MODES

Al-109 Al.1.3-9 CREW MEDI CAL (MED) CONDI Tl ONS

Al-110 Al.1.3-10 REMOTE MANI PULATOR SYSTEM ( RMS)

Al-111 Al.1.3-11 TI ME REFERENCE DEFI NI TI ONS

Al-112 Al.1.3-12 MULTI FUNCTI ON ELECTRONI C DI SPLAY SUBSYSTEM

SECTI ON A2 - FLI GHT OPERATI ONS

PRELAUNCH

PRELAUNCH GO NO- GO REQUI REMENTS

ABORT LANDI NG SI TE REQUI REMENTS

LAUNCH HOLD

LAUNCH DAY CREW Tl ME CONSTRAI NTS

PORT MODI NG RESTRI NGl NG GUI DELI NES

LANDI NG SI TE WEATHER CRI TERI A [ HC]

DAY- OF- LAUNCH ET LOAD DATA

LAUNCH TI ME SELECTI ON FOR GROUND- UP RENDEZVOUS
A2-9 THROUGH A2-50 RULES ARE RESERVED

ASCENT

RRRRRRBRR
RPRRRRRRR
PRRRR R
ONOUAWN R

BRBRRBRR

A2-51 A2.1.2-1 STS ABORT CRI TERI A

A2-52 A2.1.2-2 ASCENT MODE PRI ORI TI ES FOR PERFORMANCE CASES

A2- 53 A2.1.2-3 FORWARD RCS USAGE GUI DELI NES

A2-54 A2.1.2-4 RTLS, TAL, AND ACA ABORTS FOR SYSTEMS FAI LURES [Cl L]
A2- 55 A2.1.2-5 USE OF LOW ENERGY GUI DANCE

A2- 56 A2.1.2-6 ABORT GAP

A2-57 A2.1.2-7 CONTI NGENCY ASCENTS/ ABORTS

NONE A2.1.2-8 RESERVED

A2-58 A2.1.2-9 ABORT LI GHT

KEY- 1
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OLD RULE #
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VOLUME A KEY

RULE TI TLE

BFS ENGAGE CRI TERI A

NAVI GATI ON UPDATE CRI TERI A

Q BAR/ G CONTROL

ET FOOTPRI NT CRI TERI A

ASCENT STRI NG REASSI GNVENT

MANUAL THROTTLE CRI TERI A

OVS-1 DELAYED TARGET CRI TERI A

APU SHUTDOWN DELAY CRI TERI A

ARD UPDATE CRI TERI A

ET PHOTOGRAPHY

REGAI N RCS JETS FOR RTLS ET SEPARATI ON
A2-70 THROUGH A2- 100 RULES ARE RESERVED

ORBI T

VEHI CLE SYSTEMS REDUNDANCY DEFI NI TI ONS
M SSI ON DURATI ON REQUI REVENTS

EXTENSI ON DAY REQUI REMENTS

SYSTEMS REDUNDANCY REQUI REMENTS

| N- FLI GHT MAI NTENANCE (1 FM)

PBD OPERATI ONS [ CI L]

EVA GUI DELI NES

CONSUMABLES MANAGENENT

PREFERRED ATTI TUDE FOR WATER DUMPS

STRUCTURES THERMAL CONDI TI ONI NG

RESERVED

RESERVED

DPS COMMVAND CRI TERI A

PDRS

OMS/ RCS DOWNMODI NG CRI TERI A

OMS/ RCS MANEUVER CRI Tl CALI TY

ENGI NE SELECTI ON CRI TERI A

RENDEZVOUS ( RNDZ) / PROXI M TY OPERATI ONS ( PROX OPS) DEFI NI TI ONS
RNDZ/ PROX OPS GNC SYSTEMS MANAGEMENT

RNDZ/ PROX OPS COMMUNI CATI ON SYSTEMS MANAGEMENT
RNDZ/ PROX OPS SENSOR REQUI REMENTS

RNDZ/ PROX OPS DPS SYSTEMS MANAGEMENT

RNDZ/ PROX OPS PROPULSI ON SYSTEMS MANAGEMENT
RENDEZVOUS MANEUVERS

RENDEZVOUS MANEUVER SOLUTI ON SELECTI ON CRI TERI A
RENDEZVOUS MANEUVER EXECUTI ON

RNDZ OPS DELAY

RNDZ/ PROX OPS BREAKOUT

RENDEZVOUS GUI DANCE

EMOC/ TMCC ACTI VATI ON

ORBI TER ON- ORBI T HI GH DATA RATE REQUI REMENTS
PAYLOAD OBJECTI VES VS. PAYLOAD DAMAGE POLI CY
ATTI TUDE RESTRI CTI ONS FOR ORBI TAL DEBRI S
THERMAL CONDI TI ONI NG FOR FLI GHT DAY 1 LANDI NG
POCC THROUGHPUT COMMAND RATES

ON- ORBI T CRYO MARGI N BUYBACKS

COMMANDER ( CDR) AND PI LOT (PLT) PARTI Cl PATI NG AS TEST SUBJECTS
A2-136 THROUGH A2- 200 RULES ARE RESERVED

DEORBI T

DEORBI T GUI DELI NES

EXTENSI ON DAY GUI DELI NES

DEORBI T DELAY GUI DELI NES

MDF DEORBI T GUI DELI NES

EMERGENCY DECRBI T

DEROTATI ON SPEED

LANDI NG SI TE SELECTI ON

ACES PRESSURE | NTEGRI TY CHECK

LANDI NG SI TE SELECTI ON FOR AN | NFLI GHT EMERGENCY
A2-210 THROUGH A2-250 RULES ARE RESERVED

ENTRY

BAI LOUT

GCA CRITERI A

ENERGY MANAGEMENT

ENTRY STRI NG REASSI GNVENT
CREW TAKEOVER

EARLY POWERDOWN

DEORBI T BURN TERM NATI ON
BFS ENGAGE

CHASE Al RCRAFT OPERATI ONS
ENTRY LOAD M NI M ZATI ON
ENTRY DTQ' AUTO MODE/ CROSSW ND DTO GO NO- GO

KEY- 2
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NEW RULE # OLD RULE # RULE TI TLE

A2- 262 A2.1.5-12 LANDI NG DTO S

A2- 263 A2.1.5-13 STA/ WEATHER Al RCRAFT RUNWAY APPROACH OPERATI ONS FOR SI TES W TH ONLY ONE
RUNVWAY

A2- 264 A2.1.5-14 EMERGENCY LANDI NG FACI LI TY CRI TERI A

A2- 265 A2.1.5-15 SI NGLE STRI NG GPS OPERATI ONS

A2-266 THROUGH A2-300 RULES ARE RESERVED
CONTI NGENCY ACTI ON SUMVARY

A2- 301 A2.1.6-1 CONTI NGENCY ACTI ON SUMVARY
A2- 302 THROUGH A2-310 RULES ARE RESERVED
SPACEHAB OPERATI ONS MANAGEMENT
A2- 311 A2.6.1-1 SPACEHAB SAFETY DEFI NI TI ON AND MANAGEMENT
A2- 312 A2.6.1-2 REAL- TI ME SAFETY COORDI NATI ON
A2- 313 A2.6.1-3 GROUND COMVANDI NG
A2- 314 A2.6.1-4 SPACEHAB M NI MUM DURATI ON FLI GHT CRI TERI A
A2- 315 A2.6.1-5 POWNERI NG OFF AND REPOVERI NG SPACEHAB EQUI PMENT
A2- 316 A2.6.1-6 ORBI TER- TO- SPACEHAB HATCH CONFI GURATI ON
A2- 317 A2.6.1-7 EVA CONSTRAI NTS
A2- 318 A2.6.1-8 ORBI TAL MANEUVERI NG SYSTEM REACTI ON CONTROL SYSTEM ( OVS/ RCS) CONSTRAI NTS
A2- 319 A2.6.1-9 CONTAM NATI ON AND M CROGRAVI TY CONSTRAI NTS
A2- 320 A2.6.1-10 COMVAND AND DATA SYSTEM CONSTRAI NTS
A2- 321 A2.6.2-5 SPACEHAB Al R- TO- GROUND (A/ G USAGE
A2- 322 A2.6.1-11 SPACEHAB CAUTI ON AND WARNI NG ANNUNCI ATI ON | N MODULE
A2- 323 A2.6.1-12 COMMUNI CATI ONS CONSTRAI NTS
A2- 324 A2.6.1-13 SPACEHAB | N- FLI GHT MAI NTENANCE (| FM PROCEDURES
A2- 325 A2.6.1-14 | FM PROCEDURES ON EXPERI MENTS W TH TOXI C HAZARDS
A2- 326 A2.6.1-15 EQUI PMENT EXCHANGE BETWEEN ORBI TER CABI N AND SPACEHAB MODULE
A2- 327 A2.6.1-16 SPACEHAB MODULE/ TUNNEL SLEEP CONSTRAI NTS
A2- 328 A2.6.1-17 CREW LI M TATI ONS | N THE SPACEHAB MODULE
A2- 329 A2.6.1-18 SPACEHAB DEACTI VATI ON ENTRY PREP
A2- 330 A2.6.1-19 EXTENSI ON DAY GROUND RULES
A2- 331 A2.6.1-20 CONSTRAI NTS ON CABLES THROUGH THE SPACEHAB HATCH AND TUNNEL
NONE A2.6.1-21 RESERVED
NONE A2.6.1-22 RESERVED
NONE A2.6.1-23 RESERVED
NONE A2.6.1-24 RESERVED
A2- 332 A2.6.2-1 LOSS OF SM GPC DURI NG SPACEHAB ACTI VATI ON/ ENTRY PREP
A2- 333 A2.6.2-2 LOSS OF PAYLOAD MDM DURI NG SPACEHAB ACT/ ENTRY PREP
A2- 334 A2.6.2-3 LOSS OF SM MAJOR FUNCTI ON
A2- 335 A2.6.2-4 LOSS OF ORBI TER MASTER TIM NG UNI'T (MTU)/ PAYLOAD TI M NG BUFFER
NONE A2.6.2-6 RESERVED
NONE A2.6.2-7 RESERVED
NONE A2.6.2-8 RESERVED
NONE A2.6.2-9 RESERVED
A2- 336 THROUGH A2-400 RULES ARE RESERVED
ORBI TER SYSTEMs GO NO- GO
A2-1001 A2.1.7-1 ORBI TER SYSTEMs GO NO- GO
SECTI ON A3 - GROUND | NSTRUMENTATI ON REQUI REMENTS
GENERAL
A3-1 A3.1.1-1 GROUND AND NETWORK LCEFI NI TI ONS
A3-2 A3.1.1-2 GROUND AND NETWORK OVERALL PHI LOSOPHY
A3-3 A3.1.1-3 GROUND AND NETWORK LCETAI LED REQUI REMENTS
A3-4 THROUGH A3-50 RULES ARE RESERVED
MCC | NSTRUMENTATI ON PRELAUNCH REQUI REMENTS
NONE A3.1.2-1 RESERVED
NONE A3.1.2-2 RESERVED
NONE A3.1.2-3 RESERVED
A3-51 A3.1.2-4 TRAJECTORY PROCESSI NG REQUI REMENTS
A3-52 A3.1.2-5 MCC | NTERNAL VO CE
NONE A3.1.2-6 RESERVED
NONE A3.1.2-7 RESERVED
A3-53 A3.1.2-8 MCC POVER
A3-54 THROUGH A3- 100 RULES ARE RESERVED
45 SPW GSFC/ STDN PRELAUNCH REQUI REMENTS
NONE A3.1.3-1 RESERVED
A3-101 A3.1.3-2 GSFC
| A3-102 A3.1.3-3 I NTEGRATED NETWORK FAI LURE DECI SI ON MATR X

KEY- 3



NEW RULE #
A3-103

A3-151
A3-152
A3- 153
A3- 154
A3- 155
A3- 156

A3-201
A3-202
A3- 203

A4-1
A4-2
A4-3
A4- 4

A4-101
A4-102
A4-103
A4-104
A4-105
A4-106
A4-107
A4-108
A4-109
A4-110
A4-111
A4-112
A4-113

A4-151
A4-152
A4- 153
A4- 154
A4- 155
A4- 156
A4- 157
A4-158
A4-159

A4-201

OLD RULE #
NONE
A3.1.4-1
A3.1.4-2
A3.1.4-3
A3.1.4-4
A3.1.4-5
A3.1.4-6
A3.1.5-1
A3.1.5-2
A3.1.5-3
Ad.1.1-1
Ad4.1.1-2
A4.1.1-3
Ad.1.1-4
Ad.1.2-1
A4.1.2-2
A4.1.2-3
Ad.1.2-4
A4.1.2-5
A4.1.2-6
A4.1.2-7
A4.1.2-8
A4.1.2-9
A4.1.2-10
Ad.1.2-11
A4.1.2-12
A4.1.2-13
A4.1.2-14
A4.1.3-1
A4.1.3-2
A4.1.3-3
A4.1.3-4
A4.1.3-5
A4.1.3-6
A4.1.3-7
A4.1.3-8
A4.1.3-9
A4.1.3-10
Ad4.1.3-11
A4.1.3-12
A4.1.3-13
Ad.1.4-1
A4.1.4-2
A4.1.4-3
Ad.1.4-4
A4.1.4-5
A4.1.4-6
A4.1.4-7
A4.1.4-8
A4.1.4-9
A4.1.5-1

VOLUME A KEY

RULE TI TLE

CRI TI CAL LAUNCH SYSTEM RECOVERY TI MES
A3-104 THROUGH A3-150 RULES ARE RESERVED

MCC EXTERNAL | NTERFACE (VO CE DATA) PRELAUNCH REQUI REMENTS

MCC/ KSC/ 45 SPW | NTERFACE

GSFC/ STDN | NTERFACE

45 SPW VAFB | NTERFACE

45 SPW WSMR | NTERFACE

MCC/ GSFC/ NGT | NTERFACE

MCC/ ASCENT ABORT Sl TE | NTERFACE

A3- 157 THROUGH A3-200 RULES ARE RESERVED

NAVAI DS REQUI REMENTS

TACAN REDUNDANCY REQUI REMENTS AND ALTERNATE TACAN SELECTI ON PHI LOSOPHY
M.S
LANDI NG Al D REQUI REMENTS

SECTI ON A4 - TRAJECTORY AND GUI DANCE

PRELAUNCH

PERFORMANCE ANALYSES

LANDI NG SI TE CONDI Tl ONS

ORBI T CONJUNCTI ONS/ CONFLI CTS

DOLI LU OPERATI ONS

A4-5 THROUGH A4-50 RULES ARE RESERVED

ASCENT

KALMAN FI LTER SOLUTI ON

ARD THRUST UPDATE CRI TERI A AND FPR

USE OF MAXI MUM THROTTLES

RESERVED

ABORT MODE RESPONSI BI LI TY

DESI GN AND CRI TI CAL MECO UNDERSPEED DEFI NI TI ONS
PERFORMANCE BOUNDARI ES

NAVI GATI ON UPDATES

AUTO GUI DANCE NO- GO

MANUAL THROTTLE SELECTI ON

RESERVED

MANUAL SHUTDOWN CRI TERI A

THRUST LI M TI NG, HYDRAULI C, OR ELECTRI CAL LOCKUP
OVS- 1/ OMB- 2 EXECUTI ON

A4- 63 THROUGH A4- 100 RULES ARE RESERVED

ORBI T

ONBOARD NAVI GATI ON MAI NTENANCE

M NI MUM ORBI TAL LI FETI ME

OFF- NOM NAL ORBI TAL ALTI TUDE RECOVERY PRI ORI Tl ES

OMVS LEAK/ PERI GEE ADJUST

M NI MUM TI ME OF FREE FALL

DEBRI S AVOl DANCE CRI TERI A FOR PREDI CTED CONJUNCTI ONS [ HC]
PLS/ EOM LANDI NG OPPORTUNI TY REQUI REMENTS

TI RE SPEED, BRAKI NG, AND ROLLOUT REQUI REMENTS

DEORBI T PRI ORI TY FOR EOM WEATHER

Al MPOI NT, EVALUATI ON VELCCI TY, AND SHORT FI ELD SELECTI ON
RUNWAY ACCEPTABI LI TY CONDI Tl ONS

UPPER AND LOVER LEVEL MEASURED W ND AND ATMOSPHERI C DATA
OMS- 2 TARGETI NG

A4-114 THROUGH A4- 150 RULES ARE RESERVED

ENTRY PLANNI NG

I MU ALl GNVENT

DEORBI T BURN TARCETI NG PRI ORI TI ES

CG PLANNI NG

DOWNTRACK ERROR

SUN ANGLE LIM TS AND GLARE CRI TERI A FOR | NNER AND OQUTER GLI DE SLOPES
HAC SELECTI ON CRI TERI A

ENERGY DOWNMODI NG

MANEUVER EXECUTI ON MATRI X

ORBI TER LANDI NG WEI GHT

A4-160 THROUGH A4-200 RULES ARE RESERVED

ENTRY
DELTA- T UPDATE CRI TERI A
KEY- 4



NEW RULE #

A4-202
A4- 203
A4- 204
A4- 205
A4- 206
A4- 207
A4-208
A4- 209
A4-210

A4- 251
A4- 252
A4- 253
A4- 254
A4- 255
A4- 256
A4- 257
A4- 258
A4- 259
A4- 260

A5-51

A5-101
A5-102
A5-103
A5-104
A5-105
A5-106
A5-108
A5-109
A5-110
A5-111
A5-112
A5-107
A5-113
A5-114

A5-151
A5-152
A5- 153
A5- 154
A5- 155
A5- 156
A5- 157

OLD RULE #

A5.
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VOLUME A KEY

RULE TI TLE

DEORBI T BURN COVPLETI ON

ENTRY NAVI GATI ON UPDATE PHI LOSOPHY

DELTA STATE POSI TI ON UPDATES

DELTA STATE VELCCI TY UPDATES

NAVI GATI ON FI LTER MANAGEMENT AUTO | NHI Bl T/ FORCE (Al F)
ENTRY LIM TS

ENTRY TAKEOVER RULES

AERO TEST MANEUVERS

EOM ENTRY DTO' RUNVAY SELECTI ON PRI ORI Tl ES

A4-211 THROUGH A4-250 RULES ARE RESERVED

RANGE SAFETY FLI GHT RULES

SI GNATURE SECTI ON

POLI CY

DEFI NI TI ONS

FCO TO MCC WARNI NG NOTI FI CATI ON

MCC TO FCO REPORTI NG

CONTROLLABI LI TY

FLI GHT TERM NATI ON/ MANUAL MECO EVALUATI ON
FLI GHT TERM NATI ON/ MANUAL MECO CRI TERI A
FLI GHT TERM NATI ON/ MANUAL MECO ACTI ON
RANGE SAFETY LIM T AVO DANCE ACTI ONS

SECTI ON A5 - BOOSTER

FAI LURE DEFI NI TI ONS

LOSS OF SRB THRUST VECTOR CONTROL (TVC)

SPACE SHUTTLE MAI N ENG NE OUT

STUCK THROTTLE

DATA PATH FAI LURE

SUSPECT ENG NE

SSME REDLI NE SENSOR FAl LED

SI GNI FI CANT ENG NE HELI UM SYSTEM LEAK

SI GNI FI CANT PNEUMATI C SYSTEM HELI UM LEAK

I NSUFFI CI ENT PNEUNMATI C HELI UM ACCUMULATOR PRESSURE
MPS DUMPS AND VACUUM | NERTI NG DEFI NI TI ONS

SSME ONE REDLI NE SENSOR FAlI LURE AVAY FROM AN ERRONEOQUS SHUTDOWN
RESERVED

SPACE SHUTTLE MAI N ENG NE TYPES

LH2 ULLAGE LEAK

A5- 14 THROUGH A5-50 RULES ARE RESERVED

SRB SYSTEMS MANAGEMENT

LOSS OF SRB THRUST VECTOR CONTROL (TVC)
A5-52 THROUGH A5- 100 RULES ARE RESERVED

SSME SYSTEMS MANAGEMENT

ABORT CUE REQUI REMENT

AUTO' MANUAL SHUTDOWN

LIMT SHUTDOAN CONTROL

DATA PATH FAI L/ ENG NE-ON LIM T SHUTDOWN CONTROL

DATA PATH FAI L/ ENG NE- QUT ACTI ON

MANUAL SHUTDOWN FOR COMMVAND/ DATA PATH FAI LURES

MANUAL SHUTDOWN FOR HYDRAULI C OR ELECTRI CAL LOCKUP

MANUAL SHUTDOWN FOR TWO STUCK THROTTLES (NOT DUAL APU FAI LURES)
SSME PERFORMANCE DI SPERSI ON

AC BUS SENSCR ELECTRONI CS CONTROL [ CI L]

MANUAL THROTTLEDOWN FOR LO2 NPSP PROTECTI ON AT SHUTDOWN

MANUAL SHUTDOWN FOR SUSPECT COWMMAND PATH FAI LURES

MANUAL MECO' MECO CONFI RMED

SSME HYDRAULI C REPRESSURI ZATI ON/ POSTLANDI NG SSME REPGSI TI ONI NG
A5-115 THROUGH A5- 150 RULES ARE RESERVED

MPS MANAGEMENT: PRELAUNCH THROUGH MECO

PRE- MECO MPS HELI UM SYSTEM LEAK | SCLATI ON [ CI L]

PRE- MECO MPS HELI UM SYSTEM | NTERCONNECTS [ Cl L]

PRE- MECO SHUT DOWN OF ENG NES DUE TO MPS HELI UM LEAKS

LH2 TANK PRESSURI ZATI ON [ Cl L]

LIMT SHUTDOAN CONTROL AND MANUAL THROTTLI NG FOR LOW LH2 NPSP
ABORT PREFERENCE FOR SYSTEM5 FAI LURES

ET LOW LEVEL CUTOFF SENSCR FAI LED DRY

A5- 158 THROUGH A5- 200 RULES ARE RESERVED

KEY- 5



NEW RULE #

A5-202
A5- 203
A5-208
A5- 204
A5- 205
A5- 206

A5- 207
A5-209
A5-210
A5-201

AG-1
AG- 2
AG- 3
AG- 4
A6-5
AG- 6
AG-7
AG- 8
AG- 9

A6-101
A6-102
A6- 103
A6- 104
A6- 105
A6- 106
A6- 107
A6-108

A6- 151
AG- 152
AG- 153
A6- 154
AG- 155
AG- 156
A6- 157
AG- 158
A6- 159

A6- 201
A6- 202

OLD RULE #
A5.1.5-1
A5.1.5-2
A5.1.5-3
A5.1.5-4
A5.1.5-5
A5.1.5-6
A5.1.5-7
A5.1.5-8
A5.1.5-9
A5.1.5-10
A5.1.5-11
A6.1.1-1
A6.1.1-2
A6.1.1-3
A6.1.1-5
A6.1.1-4
A6.1.1-8
A6.1.1-7
A6.1.1-6
A6.1.1-10
A6.1.2-17
A6.1.2-18
A6.1.2-21
A6.1.2-4
A6.1.2-1
A6.1.2-15
A6.1.1-11
A6. 1.2-23
A6. 1.2-24
A6.1.2-9
A6.1.2-11
A6.1.2-14
A6. 1.2-35
A6.1.2-33
A6.1.2-5
A6.1.2-34
A6.1.2-8
A6. 1.2-28
A6.1.2-6
A6. 1. 2-25
A6.1.2-7
A6. 1.2-22
A6. 1.2-26
A6. 1. 2-20
A6. 1.2-27
A6.1.2-31
A6.1.2-19
A6. 1.2-12
A6. 1. 2-29
A6. 1.2-32
A6.1.2-2
A6.1.2-3

VOLUME A KEY

RULE TI TLE

MPS MANAGEMENT:  POST- MECO

ET SEPARATION I NHI BI T FOR 17-1NCH DI SCONNECT FAI LURE [ Cl L]
MPS PROPELLANT MANI FOLD OVERPRESSURE [ Cl L]

POST- MECO AND ENTRY HELI UM | SOLATI ON

MANUAL MPS DUMP

NOM NAL, AOA, AND ATO MPS DUMP FAI LURES

MANUAL VACUUM | NERTI NG REQUI REMENTS ( NOM NAL, ATO, AOA)
RESERVED

LH2 PRESSURI ZATI ON VENT CONTROL

ENTRY MPS HELI UM PURGE/ MANI FOLD

ENTRY MPS PROPELLANT DUMP FAI LURES [ CI L]

MPS DUMP INHI BIT [Cl L]

SECTI ON A6 - PROPULSI ON

FAI LURE DEFI NI TI ONS

OMS/ RCS HELI UM TANK

OMS PROPELLANT TANK (OXI DI ZER OR FUEL)
OMS ENG NE

OMS N2 TANK

OVMS N2 ACCUMULATOR

OMS/ RCS CROSSFEED LI NE

RCS PROPELLANT TANK ( OXI DI ZER OR FUEL)
RCS THRUSTER

RCS JET HEATER

A6- 10 THROUGH A6- 50 RULES ARE RESERVED

OVS/ RCS MANAGEMENT

OMS FAI LURE MANAGEMENT [ CI L]

RCS FAlI LURE MANAGEMENT

OMS HELI UM | NGESTI ON

OMS PROPELLANT FAI L FEED CONSTRAINTS [ Cl L]
OMS N2 TANK FAI LURE MANAGEMENT

OMS N2 REGULATOR FAI LURE MANAGEMENT

AFT RCS PROPELLANT TANK FAI L/ HELI UM | NGESTI ON
RCS REGULATOR FAI LURE TROUBLESHOOTI NG

LOSS OF AFT RCS LEAK DETECTI ONS

RCS MANI FOLD CLOSURE CRI TERI A

RCS MANI FOLD/ OMS CROSSFEED LI NE REPRESSURI ZATI ON [ CI L]
OMS/ RCS CONTI NUOUS VALVE POVER MANAGEMENT

RCS BFS PVT INI T PRELAUNCH CRI TERI A

A6- 64 THROUGH A6- 100 RULES ARE RESERVED

OVMS ENG NE MANAGEMENT

OMS ENG NE BELL MOVEMENT DURI NG ASCENT
OMS PROPELLANT SETTLI NG REQUI REMENT

OVS BURN DOMNLI ST REQUI REMENT

OMS ENG NE | NSTRUMENTATI ON REQUI REMENT
OVS BURN M NI MUM PRESSURE REQUI REMENTS
OMS ENG NE BURN TO DEPLETI ON

OMS ENG NE FAlI LURE MANAGEMENT

OVS BALL VALVE FAI LURE MANAGEMENT

A6- 109 THROUGH A6- 150 RULES ARE RESERVED

RCS THRUSTER MANAGEMENT

RCS JET DRI VER MANAGEMENT [ ClI L]

RCS ENTRY HOTFI RE CHECK

RCS JET MAXI MUM BURN TI ME

RCS VERNI ER OPERATI ON TERM NATI ON

SUSPECT RCS JET REPRI ORI Tl ZATI ON CRI TERI A
RCS RM LOSS MANAGEMENT

RCS JET FAI LED OFF HOTFI RE TEST

RCS LEAKI NG JET MANAGEMENT

FAI LED PRCS JET RESELECTI ON PRI ORI TY

A6- 160 THROUGH A6- 200 RULES ARE RESERVED

OVS/ RCS LEAK MANAGEMENT

OMS/ RCS LEAKI NG HE TANK BURN
OMS LEAKI NG HE SYSTEM BURN

KEY- 6



NEW RULE #

A6- 203
A6- 204
A6- 205
A6- 206

A6- 251
AG- 252
AG- 253
AG- 254
AG- 255
AG- 256
A6- 257
AG- 258

A6- 301
A6- 302
A6- 303
A6- 304
A6- 305

A6- 351
A6- 352
A6- 353
A6- 354
A6- 355
A6- 356
A6- 357
A6- 358
A6- 359

A6- 1001

A7-101
A7-102
A7-103

OLD RULE #
A6. 1. 2-30
A6. 1. 2-36
A6. 1. 2-10
A6. 1.2-16
A6.1.3-1
A6.1.1-9
A6.1.3-2
A6.1.3-3
A6.1.3-4
A6.1.3-5
A6.1.3-6
A6.1.3-7
A6.1.5-1
A6.1.5-2
A6.1.5-3
A6.1.5-4
A6.1.5-5
A6.1.4-1
A6.1.4-2
A6.1.4-3
A6.1.4-4
A6.1.4-5
A6.1.4-6
A6.1.2-13
A6.1.5-6
A6.1.5-7
A6.1.5-8
A7.1.2-1
A7.1.2-3
A7.1.3-3
A7.1.2-4
A7.1.3-10
A7.1.3-4
A7.1.3-16
A7.1.3-1
A7.1.3-2
A7.1.1-3
A7.1.1-4
A7.1.1-2
A7.1.3-5
A7.1.3-19
A7.1.3-17
A7.1.3-6
A7.1.3-7
A7.1.2-2
A7.1.4-1
A7.1.4-2
A7.1.3-11
A7.1.3-8
A7.1.3-9

VOLUME A KEY

RULE TI TLE

OMS LEAKI NG | NLET LI NE PERI GEE ADJUST BURN
OVMS G\N2 ACCUMULATOR LEAK DETERM NATI ON
RCS LEAKI NG PROPELLANT TANK BURN

RCS MANI FOLD/ LEG LEAK PRESSURI ZATI ON

A6- 207 THROUGH A6- 250 RULES ARE RESERVED

THERVAL REDLI NES AND MANAGEMENT

GENERAL

OMS/ RCS POD HEATER

FORWARD RCS MODULE TEMPERATURE MANAGEMENT

OVS/ RCS PODS TEMPERATURE MANAGEMENT

OMS/ RCS CROSSFEED LI NES TEMPERATURE MANAGEMENT
OVS/ RCS HEATER PERFORMANCE MONI TORI NG

RCS JET TEMPERATURE MANAGEMENT

ARCS BULK PROPELLANT TEMPERATURE MANAGEMENT
A6- 259 THROUGH A6- 300 RULES ARE RESERVED

CONSUMABLES DEFI NI TI ONS AND REDLI NES

OMS USABLE PROPELLANT

RCS USABLE PROPELLANT

OVS REDLI NES [ Cl L]

FORWARD RCS REDLI NES

AFT RCS REDLI NES

A6- 306 THROUGH A6- 350 RULES ARE RESERVED

CONSUMABLES MANAGEMENT

OVS PROPELLANT MANAGEMENT NMATRI X

OVS PROPELLANT BUDGET GROUND RULES

CG MANAGEMENT

RCS ENTRY REDLI NE PROTECTI ON

OMS PROPELLANT DEFI Cl ENCY FOR DEORBI T

DEORBI T PLANNI NG CRI TERI A

FORWARD RCS CONTI NGENCY PROPELLANT AVAI LABLE

VI OLATI ON OF M SSI ON COVPLETI ON REDLI NES NMATRI X
RCS PROPELLANT CONSERVATI ON PRI ORI Tl ES

A6- 360 THROUGH A6- 400 RULES ARE RESERVED

OMS/ RCS GO NO- GO CRI TERI A
OMS/ RCS GO NO- GO CRITERIA [CI L]

SECTI ON A7 - DATA SYSTEMS

GPC & DATA PATH MANAGEMENT

PASS DPS FAI LURE

UNRECOVERABLE GPC

GPC FAI LURE

TRANSI ENT GPC

PASS GPC BCE FAlI LURE MANAGEMENT
DATA PATH FAI LURE

POWERED OFF GPC ACTI ON (101S)
REDUNDANT SET FAI LURE

REDUNDANT SET SPLIT

GNC GPC REACTI VATI ON PRI ORI TY
GNC GPC REDUNDANCY REQUI REMENTS
PASS/ BFS REDUNDANCY

GPC MAJOR FUNCTI ON CONFI GURATI ON
GNC 3 ARCHI VE MANAGEMENT

SM OPS 4 TRANSI TI ON REQUI REMENTS
GPC MEMORY WRI TE CRI TERI A [CI L]
GPC MEMORY DUMP CRI TERI A

A7-17 THROUGH A7-50 RULES ARE RESERVED

BFS SYSTEMS MANAGEMENT

BFS DPS FAI LURE

ASCENT/ ENTRY BFS MANAGEMENT GUI DELI NES
ON- ORBI T BFS MANAGEMENT GUI DELI NES
A7-54 THROUGH A7- 100 RULES ARE RESERVED

OTHER DPS SYSTEMS MANAGEMENT

POVER CYCLI NG MANAGEMENT
PASS DATA BUS ASSI GNMENT CRI TERI A
I/ O RESET

KEY- 7



NEW RULE #

A7-104
A7-105
A7-106
A7-107
A7-108
A7-109

A7-151

A7-201

A7-1001

A8-101

A8-102
A8-103
A8- 104
A8- 105
A8- 106
A8- 107
A8-108
A8-109
A8-110

OLD RULE #
A7.1.3-18
A7.1.3-12
A7.1.3-13
A7.1.3-14
A7.1.3-22
A7.1.3-15
A7.1.3-21
A7.1.1-1
A7.1.5-1
A8.1.1-1
A8.1.1-2
A8.1.1-3
A8.1.1-4
A8.1.1-5
A8.1.1-6
A8.1.1-7
A8.1.1-8
A8.1.1-9
A8.1.1-10
A8.1.1-11
A8.1.1-12
A8.1.1-13
A8.1.1-14
A8.1.1-15
A8.1.1-16
A8.1.1-17
A8.1.1-18
A8.1.1-19
A8.1.1-20
A8.1.1-21
A8.1.2-1
A8.1.2-2
A8.1.2-3
A8.1.2-4
A8.1.2-5
A8.1.2-6
A8.1.2-7
A8.1.2-8
A8.1.2-9
A8.1.2-10
A8.1.2-11
A8.1.3-1
A8.1.3-2
A8.1.3-3
A8.1.3-4
A8.1.3-5
A8.1.3-6
A8.1.3-7
A8.1.3-8
A8.1.3-9
A8.1.3-10
A8.1.3-11

VOLUME A KEY

RULE TI TLE

NONUNI VERSAL |/ O ERROR ACTI ON

MDM PORT MODI NG

MVUJ OPERATI ONS

TI ME MANAGEMENT

DEU EQUI VALENT CRI TERI A

I N- FLI GHT MAI NTENANCE (| FM

A7-110 THROUGH A7-150 RULES ARE RESERVED

PAYLOAD SPECI FI C DPS SYSTEMS MANAGEMENT

CONSTRAI NTS ON PORT MODI NG OR |/ O RESETS
A7-152 THROUGH A7-200 RULES ARE RESERVED

DPS EOM REQUI REMENTS/ DEFI NI TI ONS

DPS REDUNDANCY REQUI REMENTS
A7-202 THROUGH A7-200 RULES ARE RESERVED

DPS GO NO- GO MATRI X
DPS GO NO- GO MATRI X

SECTI ON A8 - GUI DANCE, NAVI GATI ON, AND CONTROL ( GN&C)

GENERAL

FCS DOWNMODE

SSME THRUST VECTOR CONTROL (TVC) HARDOVER
LOSS OF GNC SYSTEM

FAULT TOLERANCE PHI LOSOPHY

ACCELEROVETER ASSEMBLI ES (AA) FAULT TOLERANCE
CONTROLLERS/ FCS SW TCHI NG FAULT TOLERANCE
ENTRY SYSTEMS S| NGLE- FAULT TOLERANCE VERI FI CATI ON
ENTRY SYSTEMS RM DI LEMVA

AFT STATI ON GNC REDUNDANCY

POVER/ DATA PATH REDUNDANCY

LOSS OF BFS

HEAD UP DI SPLAY (HUD) AND CREW OPTI CAL ALI GNMENT SI GHT ( COAS) ALl GNMVENT
RTLS ET SEPARATI ON

PONER MANAGEMENT

GNC PARAMETERS/ LRU FAI LURES

GNC SYSTEMS FAI LURES

EQUI PMENT REQUI RED FOR EMERGENCY AUTCOLAND
LANDI NG SYSTEMs REQUI REMENTS

YAW JET DOANMODE

ENTRY ELEVON SCHEDULE SELECTI ON CRI TERI A
RESERVED

A8-21 THROUGH A8-50 RULES ARE RESERVED

FAI LURE DEFI NI TI ONS

PHI LOSOPHY

SENSOR FAIl LURES

OMS TVC LGSS

FI RST STAGE LOSS OF CONTROL DEFI NI TI ON
ET SEPARATI ON RCS REQUI REMENTS

BFS LRU REQUI REMENTS

PRELAUNCH | MJ HOLD

ADl LGOSS

I MJ BI TE FAI LURE DEFI NI TI ON

LOSS OF VERNI ER RCS DAP MODE

SSME SHUTDOWN DUE TO HYDRAULI C SYSTEM FAI LURES
A8- 62 THROUGH A8- 100 RULES ARE RESERVED

MANAGEMENT

BEEP TRI M DEROTATI ON

RESERVED

RGA SYSTEM MANAGEMENT [ ClI L]

PRI ORI TY RATE LI M TI NG (PRL) SYSTEMS MANAGEMENT
FCS CHECKOUT

CONTROLLERS

TVC- SSME STOW ACTUATOR FLUI D FI LL ( REPRESSURI ZATI ON)
FCS CHANNEL MANAGEMENT

HUD/ COAS SYSTEM MANAGEMENT

STAR TRACKER SYSTEM MANAGEMENT [ ClI L]

I MJ SYSTEM MANAGEMENT

KEY- 8



NEW RULE #

A8-111
A8-112
A8-113
A8-114

A8-1001

A9-1
A9- 2
A9- 3
A9- 4

A9-101
A9-102
A9- 103
A9- 104
A9- 105
A9- 106
A9- 107
A9-108
A9- 109
A9-110

A9- 151
A9- 152
A9- 153
A9- 154
A9- 155
A9- 156
A9- 157
A9- 158
A9- 159
A9- 160
A9- 161

A9- 201
A9- 202
A9- 203
A9- 204
A9- 205

A9- 251
A9- 252
A9- 253
A9- 254

OLD RULE #

A8.
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VOLUME A KEY

RULE TI TLE

GNC Al R DATA SYSTEM MANAGEMENT [ ClI L]
AEROSURFACE ACTUATOR PROTECTI ON

OMS TVC SYSTEM MANAGEMENT

ENTRY BODY BENDI NG FI LTER SELECTI ON
A8-115 THROUGH A8- 150 RULES ARE RESERVED

GNC GO NO- GO CRI TERI A
GNC GO NO- GO CRI TERI A

SECTI ON A9 - ELECTRI CAL

LOSS/ FAI LURE DEFI NI TI ONS

FUEL CELL (FC) LOSS [CIL]

FC ALTERNATE H20 SYSTEM LOSS

ELECTRI CAL POAER DI STRI BUTI ON AND CONTROL ( EPDC) SYSTEM [ Cl L]
CAUTI ON AND WARNI NG ( C&W

A9-5 THROUGH A9- 50 RULES ARE RESERVED

FUEL CELL SYSTEMS MANAGEMENT

FC PONER LEVEL CONSTRAI NTS

FC PURGE

FC H20 SYSTEM HEATERS

FC STANDBY DEFI NI TI ON

FC SHUTDOWN DEFI NI TI ON [ CI L]

FC SAFI NG

REUSABLE FC

FC SUSTAI NER HEATER

FC - CELL PERFORMANCE MONI TOR [ ClI L]

FC COOLANT PUMP FAI LURE MANAGEMENT [ Cl L]
ACTI ONS FOR FUEL CELL PH I NDI CATI ONS
FUEL CELL MONI TORI NG SYSTEM DATA TAKE
A9- 63 THROUGH A9- 100 RULES ARE RESERVED

DC PONER DI STRI BUTI ON AND CONTROL SYSTEMS MANAGEMENT

DC BUS VOLTAGE LIM TS
ESSENTI AL BUS

POWER REDUCTI ON GUI DELI NES

MAIN BUS SHORT

CB/ RPC RESET

CONTROL BUS

MAIN BUS TIE [CIL]

CRI TI CAL PHASE BUS MANAGEMENT

PRI MARY PAYLOAD BUS MANAGENMENT

PREFLI GHT TEST BUS MANAGEMENT

A9-111 THROUGH A9- 150 RULES ARE RESERVED

AC PONER DI STRI BUTI ON AND CONTROL SYSTEMS MANAGEMENT

AC | NVERTER MANAGEMENT
AC BUS SENSORS SW TCH MANAGENENT

AC BUS LOADI NG

AC LOAD MANAGEMENT DURI NG ASCENT

AC | NVERTER THERMAL LI FE

LOSS OF SI NGLE- PHASE AC

LOSS OF TWO PHASE AC

AC POWER TRANSFER CABLE

MOTOR CONTROL ASSEMBLY ( MCA)

CAUTI ON AND WARNI NG (C&W [Cl L]

HYDRAULI C Cl RCULATI ON PUMP OPERATI ON

A9- 162 THROUGH A9- 200 RULES ARE RESERVED

CRYOGENI C LOSS/ FAI LURE DEFI NI TI ONS

@ (H2) MANI FOLD

CRYO TANK

CRYO TANK ANNULUS VACUUM

CRYO HEATER

2 DELTA CURRENT SENSOR

A9-206 THROUGH A9- 250 RULES ARE RESERVED

CRYOGENI C SYSTEMS MANAGEMENT

CRYO HEATER MANAGEMENT FOR ASCENT

CRYO HEATER MANAGEMENT FOR ORBIT [CI L]
CRYO TANK HEATER TEMPERATURE MANAGEMENT
CRYO HEATERS DEACTI VATI ON
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NEW RULE #

A9- 255
A9- 256
A9- 257

A9- 258
A9- 259
A9- 260
A9- 261
A9- 262

A9- 301
A9- 302

NONE

A9- 351
A9- 352
A9- 353
A9- 354
A9- 355
A9- 356
A9- 357
A9- 358

A9- 1001

Al10-1

Al0- 21
Al0- 22
Al10- 23
Al0- 24
Al10- 25
Al0- 26
Al0- 27
Al0- 28
Al10- 29
Al10- 30
Al10- 31
Al10- 32
Al10- 33

Al0-51

Al10-71
Al0-72
Al10-73
Al0-74

A10- 101

A10-121
A10- 122

OLD RULE #
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VOLUME A KEY

RULE TI TLE

02 DELTA CURRENT SENSOR

CRYO @2/ H2 TANK QUANTI TY BALANCI NG

POWER REACTANT STORAGE AND DI STRI BUTI ON (PRSD) H2 AND O2 REDLI NE
DETERM NATI ON

CRYO 2 AND H2 PRESSURE MANAGEMENT

CRYO @2/ H2 MANI FOLD VALVES

CRYO SYSTEM LEAKS [ CI L]

I MPENDI NG LOSS OF ALL CRYO

EDO PALLET MANAGEMENT

A9- 263 THROUGH A9- 300 RULES ARE RESERVED

SPACEHAB SUPPORT

SPACEHAB DC BUSES
SPACEHAB AC | NVERTER
A9- 303 THROUGH A9- 350 RULES ARE RESERVED

SPACEHAB ELECTRI CAL POWER SUBSYSTEM ( EPS) MANAGEMENT

RESERVED

ELECTRI CAL PONER SUBSYSTEM ( EPS) CONSTRAI NTS
SPACEHAB NMAI N BUS MANAGEMENT

SPACEHAB EMERGENCY BUS LOSS

SPACEHAB AC MANAGEMENT

FUSE/ Cl RCUI T BREAKER MANAGEMENT

FUEL CELL FAI LURE MANAGEMENT

SPACEHAB SURVI VAL POAER CONFI GURATI ON

CAUTI ON AND WARNI NG ( C&W

A9- 359 THROUGH A9-400 RULES ARE RESERVED

ELECTRI CAL GO NO- GO CRI TERI A
ELECTRI CAL GO NO- GO CRI TERI A

SECTI ON A10 - MECHANI CAL

AUXI LI ARY PONER UNI' T (APU) LOSS FAI LURE/ DEFI NI TI ON

APU LOSS DEFI NI TI ONS
A10-2 THROUGH A10-20 RULES ARE RESERVED

APU SYSTEMS MANAGEMENT

LOSS OF APU/ HYDRAULI C SYSTEM'S) ACTI ONS
APU START/ RESTART LIM TS

APU ENTRY START TI ME

APU O L/ GEARBOX TEMPERATURE/ PRESSURE

APU HI GH SPEED SELECTI ON SHI FT

APU AUTO SHUTDOWN | NHI BI T MANAGEMENT

APU FUEL LEAKS [CI L]

ACA APU/ HYDRAULI C SYSTEM OPERATI ONS

FCS CHECKOUT APU OPERATI ONS

LOSS OF APU HEATERS/ | NSTRUMENTATI ON [ CI L]
APU FREEZE/ THAW

APU HYD CONSUMABLES

APU DEFI NI TI ONS

Al10- 34 THROUGH A10-50 RULES ARE RESERVED

HYDRAULI C SYSTEMS LOSS/ FAI LURE DEFI NI TI ONS

HYDRAULI C LOSS DEFI NI TI ONS
A10-52 THROUGH A10- 70 RULES ARE RESERVED

HYDRAULI C SYSTEMS MANAGEMENT

HYDRAULI C SYSTEMS CONFI GURATI ON

HYDRAULI C LEAKS

HYDRAULI C SYSTEMS PRESSURE/ TEMPERATURE [ Cl L]
HYDRAULI C CI RCULATI ON PUMP OPERATI ON [ CI L]
A10-75 THROUGH A10-100 RULES ARE RESERVED

WATER SPRAY BOI LER (WSB) LOSS/ FAI LURE DEFI NI TI ONS

WEB LOSS DEFI NI TI ONS
A10- 102 THROUGH A10-120 RULES ARE RESERVED

WEB SYSTEMS MANAGEMENT

WSB CONFI GURATI ON
LOSS OF WSB(S) ACTI ONS
A10- 123 THROUGH A10- 140 RULES ARE RESERVED

KEY- 10



VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE

LANDI NG/ DECEL SYSTEMS MANAGEMENT

Al10- 141 Al10.1.7-1 NOSE WHEEL STEERI NG ( NWS)

Al10- 142 A10.1.8-1 TI RE PRESSURE [ CI L]

Al10- 143 Al10.1.8-2 DRAG CHUTE DEPLOY TECHNI QUES
Al10- 144 Al10.1.8-3 DRAG CHUTE DEPLOY CONSTRAI NTS
Al10- 145 Al10.1.8-4 UNCOMVANDED BRAKE PRESSURE [ Cl L]
Al10- 146 Al10.1.8-5 BRAKI NG

Al10- 147 THROUGH Al10- 160 RULES ARE RESERVED
MECHANI CAL SYSTEMS LOSS/ FAI LURE DEFI NI TI ONS

Al10- 161 A10.1.9-1 DRI VE MECHANI SM5 LOSS DEFI NI TI ONS
Al10- 162 THROUGH Al10- 180 RULES ARE RESERVED

GENERAL MECHANI SM5 SYSTEMS MANAGEMENT

Al10- 181 A10.1.10-1 DRI VE MECHANI SM5
Al10- 182 THROUGH Al10- 200 RULES ARE RESERVED

PAYLOAD DOOR (PLBD) SYSTEMS MANAGEMENT

A10- 201 A10.1.11-1 PLBD GENERAL
A10- 202 A10.1.11-2 PLBD VI SUAL CUES
A10- 203 A10.1.11-3 PLBD CRI TI CAL LATCHES
A10- 204 A10.1.11-4 FAI LED PLBD GPC SEQUENCE
A10- 205 A10.1.11-5 PLBD CLEARANCE CONSTRAI NTS
A10- 206 A10.1.11-6 PLBD CLOSE GO NO- GO
A10- 207 A10.1.11-7 PLBD OVERLAP
A10- 208 A10.1.11-8 CONTI NGENCY PLBD CLOSURE
A10- 209 A10.1.11-9 PLBD RULE REFERENCE MATRI X
A10- 210 THROUGH A10- 220 RULES ARE RESERVED
RADI ATOR SYSTEMS MANAGEMENT
A10- 221 A10.1.12-1 RADI ATOR MECHANI CAL
A10- 222 A10.1.12-2 RADI ATOR VI SUAL CUES
A10- 223 THROUGH A10- 240 RULES ARE RESERVED
ET UMBI LI CAL DOORS SYSTEMS MANAGEMENT
A10- 241 A10.1.13-1 ET UMBI LI CAL DOOR KEYBOARD ENTRY
A10- 242 A10.1.13-2 ET UVBI LI CAL DOORS ON ORBI T
A10- 243 A10.1.13-3 ET UMBI LI CAL DOOR CLOSURE DELAY FOR DI SCONNECT VALVE FAI LURE [ Cl L]

Al10- 244 THROUGH Al10- 260 RULES ARE RESERVED
VENT DOOR SYSTEMS MANAGEMENT

Al10- 261 Al10.1.14-1 VENT DOOR MANAGEMENT
Al10- 262 THROUGH Al10- 280 RULES ARE RESERVED

PAYLOAD RETENTI ON LATCHES ( PRLA) SYSTEMS MANAGEMENT

Al10- 281 A10.1.15-1 PRLA' S/ AKA’ S
A10- 282 THROUGH A10- 300 RULES ARE RESERVED

KU- BAND ANTENNA DEPLOY MECHANI SM SYSTEMS MANAGEMENT

A10- 301 A10.1.16-1 ANTENNA STOW REQUI REMENT [ CI L]
Al10- 302 Al10.1.16-2 DAP CONFI GURATI ON FOR ANTENNA STOW
Al10- 303 Al10.1.16-3 ANTENNA CONTI NGENCY PROCEDURES
NONE Al10.1.16-4 RESERVED
Al10- 304 THROUGH Al10- 320 RULES ARE RESERVED
REMOTELY OPERATED ELECTRI CAL/ FLUI D UMBI LI CAL ( ROEU/ ROFU) SYSTEMS
MANAGEMENT
A10- 321 A10.1.19-1 ROEU ROFU OPERATI ONS
Al10- 322 THROUGH Al10- 340 RULES ARE RESERVED
ANDROGYNOUS PERI PHERAL DOCKI NG SYSTEM ( APDS) SYSTEMS MANAGEMENT
Al10- 341 A10.1.18-1 APDS CONFI GURATI ON
Al10- 342 Al10.1.18-2 APDS PRESSURE/ TEMPERATURE
Al10- 343 Al10.1.18-3 APDS MECHANI SM END OF TRAVEL | NDI CATI ONS
Al10- 344 Al10.1.18-4 APDS DOCKI NG SEQUENCE OPERATI ONS
Al10- 345 Al10.1.18-5 APDS RECONFI GURATI ON AFTER FAI LED DOCKI NG
Al0- 346 Al10.1.18-6 APDS REDUNDANCY REQUI REMENTS
Al10- 347 THROUGH Al10- 360
VI EWPORT SYSTEMS MANAGEMENT
Al10- 361 A10.6.1-1 VI EWPORT ( VP)
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NEW RULE #

Al10- 362
Al10- 363
Al10- 364
Al10- 365

Al10- 381
Al10- 382
Al10- 383
Al10- 384
Al10- 385

A10- 1001

All-51
All-52
All-53
All-54
All-55
All-56
All-57
All-58
All-59
All-60
All-61
All-62
All- 63
All- 64
All- 65
All- 66
All- 67
All- 68
All-69
Al1-70
All-71
All-72
Al1-73
All-74
All1-75
All-76
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VOLUME A KEY

RULE TI TLE

CRACKED VI EWPORT

VI EWPORT CONFI GURATI ON FOR CLOSED SPACEHAB HATCH
LOSS OF VP PRESSURE | NTEGRI TY

EVA REQUI REMENTS FOR FAI LED VP OQUTER COVER

Al10- 366 THROUGH A10- 380 RULES ARE RESERVED

STRUCTURAL MANAGEMENT

THERMAL W NDOWPANE FAI LURE [ CI L]

PRESSURE/ REDUNDANT W NDOWPANE FAI LURE

BAI LOUT/ POSTLANDI NG EMERGENCY EGRESS PYROTECHNI CS MANAGEMENT
MAXI MUM NUMBER OF FI LLED CWC S

FI LLED CWC STOWAGE MANAGEMENT

Al10- 386 THROUGH A10-400 RULES ARE RESERVED

MVACS GO NO- GO CRI TERI A
MVACS GO NO- GO CRI TERI A

SECTI ON A1l - COVMUNI CATI ONS

SYSTEM MANAGEMENT RULES

COMMUNI CATI ONS DURI NG ASCENT

S- BAND/ UHF LAUNCH REQUI REMENT

UPLI NK HANDOVER DURI NG ASCENT FROM KSC

ORBI TER DATA PRI ORI TY DURI NG ASCENT/ ENTRY
POSTLANDI NG S- BAND ANTENNA SELECTI ON

M NI MUM COVMUNI CATI ONS REQUI REMENTS FOR SCHEDULED EVA
KU- BAND OPERATI ONS DURI NG EVA

ORBI TER S- BAND OPERATI ONS DURI NG EVA

RECORDER USAGE

UHF USAGE

S- BAND FM USAGE

S- BAND PM USAGE

S- BAND PAYLOAD USAGE

CREW ALERT SPC S

ELBOW CAMERA/ PAYLOAD | NTERFERENCE [ CI L]

KU- BAND MANAGEMENT

Pl CHANNELS AND S-BD FREQUENCI ES COVPATI BI LI TI ES
COMSEC USAGE

UPLI NK BLOCK

UPLI NK COMVANDI NG DURI NG OPS TRANSI TI ONS

CRI TI CAL UPLI NK COMVAND POLI CY

TWO- STAGE COMVAND BUFFER TLM REJECT

RESERVED

KU BAND TRANSM TTER | NHI BI TED DURI NG ACQUI SI TI ON OF TDRS | NSI DE THE RF
PROTECT BOX

All-24 THROUGH All-50 RULES ARE RESERVED

SYSTEM FAI LURE RULES
LOSS OF TWO- WAY VO CE

LOSS OF BOTH VO CE AND COVIVAND

LOSS OF COMVAND

LOSS OF TELEMETRY

LOSS OF KU- BAND

LOSS OF KU- BAND TEMPERATURE CONTROL [ Cl L]

LOSS OF KU- BAND TEMPERATURE MONI TORI NG CAPABI LI TY [ CI L]

LOSS OF TRANSPONDERS

FM SYSTEM | FM GROUND RULE

LOSS OF TDRS TRACKI NG CAPABI LI TY

LOSS OF S-BAND PREAMPS AND PONER AMPS
LOSS OF ANTENNA ELECTRONI CS

LOSS OF NSP' S

LOSS OF COMMUNI CATI ONS SECURI TY ( COMSEC)
AUDI O CENTRAL CONTROL UNIT (ACCU)

LOSS OF ACCU S

LOSS OF THE PLT AND MS ATU S
LOSS OF | NTERCOM

LOSS OF UHF

LOSS OF GCI L

LOSS OF RECORDERS

LGSS OF TV

LOSS OF CCA

PCM MASTER UNI T ( PCMWJ)
LOSS OF PCMW' S
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VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE

All1-77 All. 1. 2-27 LOSS OF ANY O DSC
Al1-78 THROUGH Al11l-100 RULES ARE RESERVED

COMMUNI CATI ONS GO NO- GO CRI TERI A
Al1l-1001 All1.1.3-1 COMMUNI CATI ONS GO NO- GO CRI TERI A

SECTI ON Al12 - ROBOTI CS

GENERAL

A12-1 A12.1.1-1 EVA FOR RVS OPERATI ONS

A12-2 A12.1.1-2 UNATTENDED RMS CONSTRAI NTS

A12-3 A12.1.1-3 TEMPERATURE CONSTRAI NTS [ CI L]

A12-4 A12.1.1-4 RMS ACTI VI TY TERM NATI ON

A12-5 A12.1.1-5 ORBI TER AVO DANCE MANEUVERS CONSTRAINT [ CI L]

A12-6 A12.1.1-6 OVB/ RCS CONSTRAI NTS

A12-7 A12.1.1-7 RVS | FM D&C KI T

A12-8 A12.1.1-8 RMS OPCODE UPLI NKS

A12-9 A12.1.1-9 RMS MCI U BI TE OVERRI DES [ CI L]
A12-10 THROUGH A12-50 RULES ARE RESERVED
MPM MRL LOSS/ FAI LURE DEFI NI TI ONS

A12-51 A12.1.2-1 MPM MRL PGS| TI ONI NG

A12-52 A12.1.2-2 MPM FAI LED | N TRANSI T

A12-53 A12.1.2-3 MRL FAILED I N TRANSI T
A12-54 THROUGH A12- 70 RULES ARE RESERVED
MPM MRL SYSTEMS MANAGENMENT

A12-71 A12.1.3-1 MPM MRL CYCLI NG

A12-72 A12.1.3-2 MPM DEPLOY/ STON CONSTRAI NTS

A12-73 A12.1.3-3 MRL CONSTRAI NTS

A12- 74 A12.1.3-4 | NADVERTENT MPM CYCLI NG PROTECTI ON [ Cl L]
A12-75 THROUGH A12-90 RULES ARE RESERVED
RMS PREOPERATI ON SYSTEM MANAGEMVENT

A12-91 A12.1.4-1 SHOULDER BRACE OPERATI ON

A12- 92 A12.1.4-2 RMS CHECKOUT
A12-93 THROUGH A12-110 RULES ARE RESERVED
RMS DRI VE SYSTEM MANAGEMENT

A12-111 A12.1.5-1 MODE AVAI LABI LI TY DRI VE CONSTRAI NT

A12-112 A12.1.5-2 FIELD OF VI EW CONSTRAI NT [CI L]

A12-113 A12.1.5-3 AUTO MODE ENTRY CONSTRAINT [Cl L]

A12-114 A12.1.5-4 ORBI TER PROXI M TY CONSTRAI NTS [ ClI L]

A12-115 A12.1.5-5 | NOPERATI VE BRAKE CONSTRAINT [CI L]

A12-116 A12.1.5-6 AUTO BRAKES CONSTRAI NT [CI L]

A12-117 A12.1.5-7 CONTI NGENCY STOP [ClI L]

A12-118 A12.1.5-8 POHS AND LEFT- HANDED COORDI NATE SYSTEMS

NONE A12.1.5-9 RESERVED
A12-119 THROUGH Al12- 140 RULES ARE RESERVED
END EFFECTOR (EE) LOSS/ FAI LURE DEFI NI TI ONS

A12- 141 A12.1.6-1 EE BACKUP RELEASE

A12- 142 A12.1.6-2 EE CAPTURE/ Rl Gl DI ZE

A12- 143 A12.1.6-3 EE RELEASE/ DERI G DI ZE
A12- 144 THROUGH Al12- 160 RULES ARE RESERVED
END EFFECTOR SYSTEM MANAGEMENT

A12- 161 A12.1.7-1 PAYLOAD GRAPPLE CONSTRAI NTS

A12- 162 A12.1.7-2 EE MODE SW TCH CONSTRAI NTS [ ClI L]

A12- 163 A12.1.7-3 CAPTURE AND RELEASE PROXI M TY CONSTRAINT [CI L]

A12- 164 A12.1.7-4 PAYLOAD RELEASE DURI NG BERTHI NG
A12- 165 THROUGH Al12- 180 RULES ARE RESERVED
RVS JETTI SON SYSTEM MANAGEMENT

A12-181 A12.1.8-1 JETTI SON SYSTEM CONSTRAI NT

A12- 182 A12.1.8-2 RMS/ PAYLOAD JETTI SON
A12- 183 THROUGH Al12- 200 RULES ARE RESERVED
RMS GO NO- GO CRI TERI A

A12-1001 A12.1.9-1 RMS GO NO- GO CRI TERI A
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VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE

SECTI ON A13 - AEROMED

ASCENT

Al3-1 Al3.1.1-1 ASCENT ABORT

Al3-2 Al3.1.1-2 SPACEHAB SAFE ATMOSPHERE REQUI REMENTS - UNPOWERED ASCENT
Al13-3 THROUGH A13-20 RULES ARE RESERVED
ON-ORBI T

Al3-21 Al3.1.2-1 EARLY FLI GHT TERM NATI ON

Al3-22 Al3.1.2-2 ONBOARD MEDI CAL KI'T

Al3- 23 Al3.1.2-9 PRI VATE MEDI CAL COMMUNI CATI ON ( PMC)

Al3- 24 Al3.1.2-10 CPHS PROTOCOLS

Al3- 25 Al3.1.2-11 CREW AWAKE Tl ME CONSTRAI NT

Al3- 26 Al3.1.2-19 ACCELERATI ON RESTRI CTI ONS ON MEDI CAL PROCEDURES

Al3- 27 Al3.1.2-20 LOVER BODY NEGATI VE PRESSURE ( LBNP)

Al3-28 Al3.1.2-21 LBNP TEST TERM NATI ON CRI TERI A

Al3- 29 Al3.1.2-25 NO SE LEVEL CONSTRAI NTS

Al13- 30 Al3.1.2-28 | ODI NE REMOVAL REQUI REMENT

Al3-31 Al13.1.2-30 CREW CABI N TEMPERATURE LIM TS

Al3- 32 Al3.1.2-22 I NTENSE CYCLE EXERCI SE

Al3- 33 Al3.1.2-31 EXERCI SE REQUI REMENTS
Al3- 34 THROUGH A13-50 RULES ARE RESERVED
ATMOSPHERE

Al3-51 Al3.1.2-3 CABI N PRESSURE

Al3-52 Al3.1.2-4 PPCO2 CONSTRAI NT

Al3-53 Al3.1.2-5 M NI MUM PPOG2 CONSTRAI NTS

Al3-54 Al3.1.2-6 100 PERCENT OXYGEN USE CONSTRAI NT
Al13-55 THROUGH A13-100 RULES ARE RESERVED
EVA OPERATI ONS

Al13-101 Al3.1.2-8 SCHEDULED AND UNSCHEDULED EVA CONSTRAI NTS

Al13-102 Al3.1.2-29 MAXI MUM EVA DURATI ON CONSTRAI NTS

Al13-103 Al3.1.2-7 EVA PREBREATHE PROTOCOL

Al3- 104 Al3.1.2-26 DECOMPRESSI ON SI CKNESS SYMPTOMS AND CREW DI SPGSI Tl ON

Al13- 105 Al3. 1. 2-27 DECOMPRESSI ON SI CKNESS RESPONSE AND TREATMENT
Al13- 106 THROUGH Al13-150 RULES ARE RESERVED
HAZARD MANAGEMENT

Al13-151 Al3.1.2-12 HOT CABI N ATMOSPHERE

Al13-152 Al3.1.2-13 CABI N ATMOSPHERE CONTAM NATI ON

Al13-153 Al3.1.2-14 BROKEN GLASS/ HAZARDOUS SUBSTANCE CONSTRAI NT

Al3- 154 Al3.1.2-17 HAZARDOUS SPI LL LEVEL DEFI NI TI ONS

Al13- 155 Al3.1.2-15 ORBI TER HAZARDOUS SUBSTANCE SPI LL RESPONSE

Al3- 156 Al3.1.2-16 SPACEHAB HAZARDOUS SUBSTANCE SPI LL RESPONSE

NONE Al3.1.2-23 RESERVED

NONE Al3.1.2-24 RESERVED
Al13- 157 THROUGH Al13-200 RULES ARE RESERVED
ENTRY

Al13-201 Al13.1.3-1 ANTI -G SUI' T PROTOCOL ( ANTI - ORTHOSTATI C COUNTERVMEASURE)

Al13-202 Al3.1.3-2 FLUI D LOADI NG

Al13-203 Al13.1.3-3 TANK B WATER CONTI NGENCY USE
SECTI ON Al4 - SPACE ENVI RONMENT
DEFI NI TI ONS

Al4-1 Al4.1.1-1 UNCONFI RVED ARTI FI CI AL EVENT DEFI NI TI ON

Al4-2 Al4.1.1-2 CONFI RVED ARTI FI CI AL EVENT DEFI NI TI ON

Al4-3 Al4.1.1-3 SCLAR PARTI CLE EVENT WARNI NG DEFI NI TI ON

Al4-4 Al4.1.1-4 SOLAR PARTI CLE EVENT DEFI NI TI ON

Al4-5 Al4.1.1-5 GEOVAGNETI C STORM DEFI NI TI ON

Al4-6 Al4.1.1-6 OTHER RADI ATI ON EVENT DEFI NI TI ON

Al4-7 Al4.1.1-7 RADI ATI ON ENVI RONMVENT CONDI TI ON DEFI NI TI ON

Al4-8 Al4.1.1-8 PRQJIECTED OPERATI ONAL DOSE LIM T VI OLATI ON DEFI NI TI ON

Al4-9 Al4.1.1-9 ALARA DEFI NI TI ON
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Al4-10
Al4-11
Al4-12

Al4-1001

Al15-101
Al15-102
NONE

Al15-151

Al15-201

RULE #
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RULE TI TLE

LEGAL EXPOSURE LIM TS [ HC]

SHUTTLE ADM NI STRATI VE LIM T [ HC]

HI GH DOSE RATE LIM TS [ HC]

Al4-13 THROUGH Al4-50 RULES ARE RESERVED

MANAGEMENT

CREW RADI ATI ON EXPOSURE LI M TS [ HC]

ACTI ONS REQUI RED FOR RADI ATI ON ENVI RONMENT CONDI TI ONS — PRELAUNCH
ACTI ONS REQUI RED FOR RADI ATI ON ENVI RONMENT CONDI TI ONS — ON ORBI T [ HC]
GO NO- GO CRI TERI A FOR EVA BASED ON RADI ATI ON EXPOSURE [ HC]

RESERVED

RESERVED

DOWNGRADI NG TO NOM NAL FROM ALERT OR CONTI NGENCY

Al4-56 THROUGH Al14-100 RULES ARE RESERVED

SPACE ENVI RONMENT GO NO- GO CRI TERI A
SPACE ENVI RONMENT GO NO- GO CRI TERI A [ HC]

SECTI ON A15 - EXTRAVEHI CULAR ACTIVITY (EVA)

GENERAL

EVA TI ME DEFI NI TI ON

TERM NATE EVA DEFI NI TI ON

ABORT EVA DEFI NI TI ON

SCHEDULED EVA DEFI NI TI ON

UNSCHEDULED EVA DEFI NI TI ON

CONTI NGENCY EVA DEFI NI TI ON

M NI MUM RF COVMUNI CATI ONS DEFI NI TI ON

OPERATI ONAL CAUTI ON AND WARNI NG SYSTEM ( CWs) DEFI NI TI ON
TWO' ONE- CREWWVEMBER EVA GUI DELI NES

EVA CREWWVEMBER('S) SUPPORT

SAFETY TETHER REQUI REMENTS

HAZARDOUS EQUI PMENT SAFI NG

Al RLOCK CONFI GURATI ON

SCHEDULED AND UNSCHEDULED EVA CONSTRAI NTS

CONTI NGENCY EVA PROTECTI ON

EVA TERM NATI ON FOR CABI N LEAK

PAYLOAD BAY CONFI GURATI ON POST- EVA

PAYLOAD OPERATI ON/ DEPLOY GUI DELI NE

UNSCHEDULED EVA PREPARATI ON

ECG TELEMETRY CHECKOUT

LEAKI NG RCS THRUSTER/ APU AVO DANCE

RCS/ APU THRUSTER PLUME AVOl DANCE

EV CREWIN VICINITY OF ACTI VE PAYLOAD RETENTI ON LATCH ASSEMBLI ES
EVA OPERATI ONS | N THE GENERI C PAYLOAD BAY ENVELOPE

ORBI TER EVA OPERATI ONS NEAR S- BAND ANTENNAS

KEEPOUT ZONE FOR EVA OPERATI ONS NEAR THE ORBI TER UHF PAYLOAD BAY ANTENNA
Al15-27 THROUGH A15-100 RULES ARE RESERVED

LOSS/ FAI LURE DEFI NI TI ONS

EVA CAPABI LI TY

EMJ GO NO- GO CRI TERI A

RESERVED

Al15- 103 THROUGH Al15-150 RULES ARE RESERVED

SYSTEMS MANAGEMENT

DENI TROGENATI ON

EMJU CONSUMABLES W TH REAL- TI ME EMJ DATA DOANLI NK
EMJU CONSUMABLES W THOUT REAL- TI ME EMJ DATA DOWANLI NK
RESERVED

RESERVED

RESERVED

RESERVED

RESERVED

RESERVED

EMJU CONSUMABLES PRE- EVA

RESERVED

MANI PULATOR FOOT RESTRAI NT (MFR) AND PFR ATTACHMENT DEVI CE ( PAD)
GUI DELI NES

Al15- 156 THROUGH Al15-200 RULES ARE RESERVED

EXTERNAL Al RLOCK
EXTERNAL Al RLOCK HATCH THERMAL COVER
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VOLUME A KEY

NEW RULE # OLD RULE # RULE TI TLE
Al15-202 Al5.1.4-2 EXTERNAL Al RLOCK LCG PRESSURE AND TEMPERATURE MANAGEMENT USI NG THE EMJ
Al15-203 Al5.1.4-3 CABI N ATMOSPHERE DECONTAM NATI ON FOLLOW NG EVA
Al5- 204 Al5.1.4-4 EXTERNAL Al RLOCK EMJU SERVI Cl NG CONSTRAI NTS
Al5- 205 Al5.1.4-5 EMJU DECONTAM NATI ON DURI NG EVA
SECTI ON Al16 - POSTLANDI NG
GENERAL
Al6-1 Al6.1.1-1 CONVOY PGCsI TI ONI NG
Al6-2 Al6.1.1-2 VEHI CLE SYSTEM RECONFI GURATI ON CONSTRAI NT
Al6-3 Al6.1.1-3 PRECREW EGRESS TROUBLESHOOTI NG CONSTRAI NT
Al6- 4 Al6.1.1-4 VEHI CLE SYSTEM MODI NG CONSTRAI NT
Al6-5 Al6.1.1-5 MEMORY RECONFI GURATI ON CONSTRAI NT
Al6-6 Al6.1.1-6 RECORDER DUMP
Al6-7 Al6.1.1-7 GOM HANDOVER
Al6-8 Al6.1.1-8 CREW ECGRESS METHOD DETERM NATI ON ( FOR MODE V ECRESS)
Al6-9 Al6.1.1-9 SSME REPGSI TI ONI NG CONSTRAI NT
Al6- 10 Al6.1.1-10 NORMAL POSTLANDI NG OPERATI ONS
Al6-11 Al6.1.1-11 EXPEDI TED POAERDOWN
Al6-12 Al6.1.1-12 EMERGENCY POWERDOWN
Al6- 13 Al6.1.1-13 S| DE HATCH OPENI NG CONSTRAI NT
Al6- 14 THROUGH Al16-50 RULES ARE RESERVED
COCLI NG
Al6-51 Al6.1.2-1 NO GROUND COCOLI NG EARLY VEHI CLE PONER TERM NATI ON
Al6-52 Al6.1.2-2 EXTENDED COOLI NG
Al6- 53 Al6.1.2-3 FREON LOOP CONFI GURATI ON
Al6- 54 Al6.1.2-4 AMMONI A BO LER MANAGEMENT
Al16- 55 THROUGH A16-100 RULES ARE RESERVED
ET UMBI LI CAL DOOR
Al6- 101 Al6.1.3-1 ET UMBI LI CAL DOOR PGSI TlI ONI NG
Al16- 102 THROUGH Al16- 150 RULES ARE RESERVED
VENT DOORS
Al6- 151 Al6.1.4-1 VENT DOOR PGSI TI ONI NG
Al6- 152 THROUGH Al16- 200 RULES ARE RESERVED
APU/ HYDRAULI C
Al6- 201 Al6.1.5-1 HYDRAULI C Cl RCULATI ON PUMP OPERATI ON
Al6-202 Al6.1.5-2 APU REQUI REMENTS
Al6- 203 Al6.1.5-3 APU/ HYDRAULI C LOAD TEST TERM NATI ON
Al6- 204 Al6.1.5-4 W NDWARD APU OPERATI ON CONSTRAI NT
Al6- 205 Al6.1.5-5 EARLY APU SHUTDOWN
Al16- 206 THROUGH Al16- 250 RULES ARE RESERVED
FUEL CELLS
Al6- 251 Al6.1.6-1 FUEL CELL LI FETI ME
Al6- 252 THROUGH Al16- 300 RULES ARE RESERVED
CONTAM NATI ON/ FLAMVABI LI TY
Al6- 301 Al6.1.7-1 CONTAM NATI ON/ FLAMVABI LI TY/ TOXI CI TY
Al16- 302 Al6.1.7-2 EMERGENCY OXYGEN SYSTEM REQUI REMENTS
SECTI ON Al17 - LIFE SUPPORT
SMOKE DETECTI ON/ FI RE SUPPRESSI ON LOSS DEFI NI TI ONS
Al7-1 Al7.1.1-1 FI RE/ POST- FI RE DEFI NI TI ONS
Al7-2 Al7.1.1-2 SMOKE DETECTI ON LOSS DEFI NI TI ON
Al7-3 Al7.1.1-3 FORWARD AVI ONI CS BAY FI RE SUPPRESSI ON
Al7-4 THROUGH A17-50 RULES ARE RESERVED
SMOKE DETECTI ON/ FI RE SUPPRESSI ON MANAGEMENT
Al7-51 Al7.1.2-1 MANAGEMENT FOLLOW NG LOSS OF SMOKE DETECTI ON
Al7-52 Al7.1.2-2 MANAGEMENT FOLLOW NG LOSS OF FI RE SUPPRESSI ON I N AN AVI ONI CS BAY
Al7-53 Al7.1.2-3 FI RE AND POST- FI RE ACTI ONS
Al7-54 Al7.1.2-4 MANAGEMENT FOLLOW NG HALON DI SCHARGE W THOUT FI RE CONFI RVATI ON

Al7-55 THROUGH Al17-100 RULES ARE RESERVED
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NEW RULE #

Al7-101
Al7-102
Al7-103
Al7-104
Al7-105
Al7-106

Al7-151
Al7-152
Al7-153
Al7- 154
Al7- 155
Al7- 156
Al7- 157
Al7-158

Al7-201
Al7-202
Al7-203
Al7-204
Al7-205
Al7-206

Al7-251
Al7-252
Al7-253
Al7-254
Al7-255
Al7-256
Al7- 257
Al7-258
NONE

Al7-259
Al7-260

Al7-301
Al7-302
Al7-303
Al7- 304
Al7-305
Al7- 306
Al7-307
Al7-308
Al7-309

Al7-351
Al7-352
Al7-353
Al7- 354

Al7-401
Al7-402
Al7-403
Al7- 404
Al7- 405

Al7-451
Al7-452

RULE #
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VOLUME A KEY

RULE TI TLE

ATMOSPHERE REVI TALI ZATI ON SYSTEM (ARS) Al R LOSS DEFI NI TI ONS

CABI N FAN

CABI N ATMOSPHERI C CONTROL

LOSS OF AVI ONI CS BAY FAN

I MJ FAN

AVI ONI CS BAY COOLI NG

REGENERATI VE CO2 REMOVAL SYSTEM (RCRS) LOSS DEFI NI TI ON
Al7-107 THROUGH Al7-150 RULES ARE RESERVED

ARS Al R SYSTEM MANAGEMENT

CABI N ATMOSPHERE CONTROL

CABI N TEMPERATURE CONTRCL AND MANAGEMENT

CABI N/ AVI ONI CS BAY FAN MANAGEMENT

MANAGEMENT OF DEGRADED ROTATI NG EQUI PMENT
REGENERATI VE CO2 REMOVAL SYSTEM ( RCRS) MANAGEMENT
RCRS MANUAL SHUTDOWN CRI TERI A

LI OH REDLI NE DETERM NATI ON

MANAGEMENT OF LI OH CANS FOR ADDI TI ONAL DAYS

Al7- 159 THROUGH Al7-200 RULES ARE RESERVED

PRESSURE CONTROL SYSTEMS (PCS) LOSS DEFI NI TI ONS

CABI N PRESSURE | NTEGRI TY

8 PSI A CABI N CONTI NGENCY 165- M NUTE RETURN CAPABI LI TY
PPG2 CONTROL

N2 SUPPLY

PPG2 SENSOR LOSS DEFI NI TI ON

LES O2 SUPPLY SYSTEM LOSS DEFI NI TI ON

Al7-207 THROUGH Al7-250 RULES ARE RESERVED

PCS SYSTEMS MANAGEMENT

NORMAL PCS CONFI GURATI ON

CABI N PRESSURE RELI EF VALVES

CABI N VENT VALVES

CABI N O2 CONCENTRATI ON

8 PSI A EMERGENCY CABI N CONFI GURATI ON

02 BLEED ORI FI CE MANAGEMENT

N2 SYSTEM MANAGEMENT

LOSS OF CABIN I NTEGRI TY TMAX DEFI NI TION AND TI G SELECTI ON
RESERVED

LES O2 SUPPLY SYSTEM LOSS MANAGEMENT

PCS 02/ N2 CONTROLLER CHECKOUT

Al7-261 THROUGH Al7- 300 RULES ARE RESERVED

10.2 PSI A CABI N ATMOSPHERE OPERATI ON

CABI N ATMOSPHERE MANAGEMENT

10.2 PSI A CABI N DEPRESSURI ZATI ON CONSTRAI NTS

CABI N REPRESSURI ZATI ON PRI OR TO DEORBI T

10.2 PSI A CABI N PRESSURE MANAGEMENT FOR MULTI PLE EVA' S
14.7 PSI A CABI N REPRESSURI ZATI ON LI M TATI ON

10.2 PSI A CABI N TEMPERATURE CONSTRAI NT

PAYLOAD 10.2 PSI A CABI N OPERATI ONS

ATCS (10.2 PSI A CABI N) CONFI GURATI ON

CABI N PRESSURE Tl ME AT 10.2 PSI A

Al7- 310 THROUGH Al7- 350 RULES ARE RESERVED

WASTE COLLECTI ON SYSTEM (WCS) / VACUUM VENT LOSS DEFI NI TI ONS

WCS SEPARATOR

WCS URI NE COLLECTI ON

WCS COVMODE

VACUUM VENT LGOSS DEFI NI TI ON

Al7- 355 THROUGH Al7-400 RULES ARE RESERVED

WCS/ VACUUM VENT MANAGEMENT

WCS USAGE CONSTRAI NT

LEAKI NG WCS WATER LI NES

ALTERNATE FECAL COLLECTI ON

ALTERNATE URI NE COLLECTI ON

VACUUM VENT SYSTEMS MANAGEMENT [ Cl L]

Al7- 406 THROUGH Al7-450 RULES ARE RESERVED

WASTE WATER LOSS DEFI NI TI ONS

WASTE WATER TANK
WASTE WATER DUWVP CAPABI LI TY
Al7- 453 THROUGH Al-500 RULES ARE RESERVED
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NEW RULE #

Al7-501
Al7-502
Al7-503
Al7-504
Al7-505
Al7-506
Al7-507

Al7-551

Al7-601
Al7-602
Al7-603

Al7-651
Al7-652

Al7-701
Al7-702
Al7-703
Al7-704
Al7-705
Al7-706

Al7-751
Al7-752
Al7-753
Al7-754
Al7-755
Al7-756
Al7-757
Al7-758

Al7-1001

Al8-51
Al8-52
Al8-53
Al8-54
Al8-55
Al8- 56
Al8-57
Al8-58
Al8-59
Al8- 60
Al8-61
Al8-62

RULE #

oD

Al7.

Al7.

ALT.

Al7.
Al7.

Al7.

RPRRRRRER

[N No N NeNep)

S S A
N NI N N NI N NS

RPRRRRRRRRRRERR
NN

11-1
11-2
11-3
11-4
11-5
11-6
11-7

oo
[ Y
|
wWN P~

]
coO~NOORAWNE

e

el
.

wWN P~

'
PRPRPOO~NOUORAWNE

N O

VOLUME A KEY

RULE TI TLE

WASTE WATER MANAGEMENT

ALTERNATE PRESSURE VALVE NMANAGEMENT

WASTE DUMP NOZZLE | CE FORVATI ON

WASTE WATER STORAGE

M NI MUM WASTE TANK QUANTI TY AFTER DUMPI NG
WASTE WATER DUWMP NOZZLE TEMPERATURE CONSTRAI NTS
WASTE WATER SYSTEM LEAK MANAGEMENT

OMS & PRCS BURNS W TH FREE H20 I N THE CABI N
Al7-508 THROUGH Al7-550 RULES ARE RESERVED

GALLEY MANAGEMENT LI FE SUPPORT

| ODI NE REMOVAL | MPLEMENTATI ON
Al7-552 THROUGH Al7- 600 RULES ARE RESERVED

SPACEHAB FI RE/ SMOKE

SPACEHAB FI RE/ SMOKE DETECTI ON LOSS
SPACEHAB FI RE/ SMOKE CONFI RVATI ON

SPACEHAB FI RE/ SMOKE MANAGEMENT

Al7- 604 THROUGH Al7- 650 RULES ARE RESERVED

SPACEHAB ECS MANAGEMENT

SPACEHAB ENVI RONMENTAL CONTROL AND LI FE SUPPORT (ECLS) REQUI REMENTS
SPACEHAB SUBSYSTEM FANS/ Al R LOOP
Al7- 653 THROUGH Al7- 700 RULES ARE RESERVED

MODULE ATMOSPHERE MANAGEMENT

MODULE ATMOSPHERI C CONTROL

PARTI AL PRESSURE OF OXYGEN (PPO2) SENSORS

PARTI AL PRESSURE OF CARBON DI OXI DE ( PPCO2) SENSORS
CABI N HFA FAN

ATMOSPHERE REVI TALI ZATI ON SYSTEM ( ARS) FAN
SPACEHAB FAN CONFI GURATI ONS

Al7-707 THROUGH Al7- 750 RULES ARE RESERVED

ATMOSPHERE | NTEGRI TY

MODULE PRESSURE | NTEGRI TY

NEGATI VE PRESSURE RELI EF VALVE COVERS

CABI N DEPRESS VALVE ( CDV)

EXPERI MENT VENT VALVE

PPRV MANAGEMENT

SM LDM ASCENT/ DESCENT | NLET STUB

RDM M XI NG BOX CAP

RDM LI OH CANI STER

Al7-759 THROUGH Al7-800 RULES ARE RESERVED

LI FE SUPPORT GO NO- GO CRI TERI A
LI FE SUPPORT GO NO- GO CRI TERI A

SECTI ON A18 - THERVAL

SUPPLY WATER LOSS DEFI NI TI ONS

SUPPLY WATER TANK

SUPPLY WATER DUMPLI NE

SUPPLY WATER DUMP CAPABI LI TY

Al18-4 THROUGH A18-50 RULES ARE RESERVED

SUPPLY WATER MANAGEMENT - THERMAL

SUPPLY H20 TANK A MANAGEMENT

SUPPLY/ WASTE WATER CROSSCONNECT

SUPPLY WATER TANK A OUTLET VALVE MANAGEMENT
SUPPLY WATER TANK A PRESSURE CONTROL MANAGEMENT
SUPPLY WATER DUMP

SUPPLY WATER DUMP NOZZLE TEMPERATURE CONSTRAI NT
ON-ORBI T SUPPLY WATER TANK MANAGEMENT

SUPPLY WATER SYSTEM LEAK MANAGEMENT

SUPPLY WATER REDLI NE

EXTERNAL Al RLOCK WATER LI NES

EXTERNAL Al RLOCK LCG FLUI D LI NE LOSS DEFI NI TI ON
EXTERNAL Al RLOCK WATER LI NE OVERPRESSURE/ TEMPERATURE MANAGEMENT
Al18- 63 THROUGH A18-100 RULES ARE RESERVED
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NEW RULE # OLD RULE # RULE TI TLE

ARS H20 LOOP LOSS DEFI NI TI ONS

Al18-101 Al18.1.3-1 ARS WATER LOOP
Al18- 102 THROUGH A18-150 RULES ARE RESERVED

ARS H20 LOOP LOSS MANAGEMENT

Al18- 151 Al8.1.4-1 ARS WATER LOOP
Al18- 152 THROUGH A18-200 RULES ARE RESERVED

ACTI VE THERMAL CONTROL SYSTEM (ATCS) LOSS DEFI NI TI ONS

Al18-201 Al18.1.5-1 FREON COOLANT LOOPS (FCL)

Al18-202 Al18.1.5-2 TOPPI NG EVAPORATOR

Al18-203 Al18.1.5-3 HI GH- LOAD EVAPORATOR

Al8- 204 Al8.1.5-4 FES PRI MARY A (B) CONTROLLER

Al18- 205 Al18.1.5-5 FES SECONDARY CONTROLLER

Al8- 206 Al18.1.5-6 FES H20 FEEDLI NE

Al18- 207 Al18.1.5-7 AMVONI A BOI LER SUBSYSTEM ( ABS)

Al18-208 Al18.1.5-8 RADI ATOR FLOW CONTROL ASSEMBLY ( RFCA)
Al18- 209 THROUGH Al18-250 RULES ARE RESERVED
ATCS MANAGEMENT

Al18- 251 Al18.1.6-1 FREON COOLANT LOOPS (FCL)

Al18- 252 Al8.1.6-2 FLASH EVAPORATOR SYSTEM ( FES)

Al18- 253 Al18.1.6-3 AMVONI A BOI LER SUBSYSTEM ( ABS)

Al8- 254 Al8.1.6-4 ABS AMMONI A REDLI NE

Al8- 255 Al18.1.6-5 RADI ATOR FLOW CONTROL ASSEMBLY ( RFCA)

Al8- 256 Al8.1.6-6 RADI ATOR | SOLATI ON VALVE NMANAGEMENT

Al18- 257 Al18.1.6-7 POSTLANDI NG NH3 TERM NATI ON
Al18- 258 THROUGH Al18- 300 RULES ARE RESERVED
EECOM HEATER MANAGEMENT

Al18- 301 Al18.1.7-1 TCS HEATER CONFI GURATI ON

Al18-302 Al8.1.7-2 TCS HEATER REDUNDANCY

Al18- 303 Al18.1.7-3 REDUNDANT TCS HEATER VERI FI CATI ON

Al8- 304 Al8.1.7-4 TCS HEATER OPERATI ONS FOR LOSS OF | NSTRUMENTATI ON

Al18- 305 Al18.1.7-5 LOSS OF HEATER SM CAPABI LI TY

Al18- 306 Al8.1.7-6 EXTERNAL Al RLOCK HEATER LOSS MANAGEMENT

Al18- 307 THROUGH Al18- 350 RULES ARE RESERVED
EECOM SOFTWARE REQUI REMENT

Al18- 351 Al18.1.8-1 EECOM SOFTWARE REQUI REMENT
Al18- 352 THROUGH A18-400 RULES ARE RESERVED

TPS BONDLI NE TEMPERATURES MANAGEMENT

Al18-401 A18.1.9-1 THERMAL PROTECTI ON SYSTEM ( TPS) BONDLI NE TEMPERATURES
Al18- 402 THROUGH Al18-450 RULES ARE RESERVED

ATTI TUDE MANAGEMENT FOR THERMAL CONTRCL

Al18-451 Al18.1.10-1 ORBlI TER THERMAL CONSTRAI NTS AND ATTI TUDE MANAGEMENT [ Cl L]
Al18- 452 THROUGH A18-500 RULES ARE RESERVED

COOLI NG EQUI PMENT CONSTRAI NTS

Al18-501 A18.1.11-1 MAXI MUM OFF TI ME FOR COOLI NG EQUI PMENT
Al18-502 THROUGH A18-550 RULES ARE RESERVED
WATER LOOP
Al18-551 Al18.6.1-1 SPACEHAB SUBSYSTEM WATER LOCP
Al18-552 Al8.6.1-2 SPACEHAB SUBSYSTEM WATER LOOP MANAGEMENT
Al18-553 Al18.6.1-3 SPACEHAB SUBSYSTEM PUMP OPERATI ONS
Al8- 554 Al8.6.1-4 WATER LI NE HEATERS
Al18- 555 Al18.6.1-5 WATER LI NE HEATER MANAGEMENT
Al18- 556 Al8.6.1-6 RDM CENTRALI ZED EXPERI MENT WATER LOOP ( CEWL)
Al18- 557 Al18.6.1-7 RDM CEWL. PUMP OPERATI ONS
Al18- 558 THROUGH Al18- 600 RULES ARE RESERVED
SPACEHAB ENVI RONVENTAL CONTROL SYSTEM (ECS) MANAGEMENT
Al18- 601 Al8.6.2-1 ORBI TER/ SPACEHAB/ EXPERI MENT THERMAL PRI ORI Tl ES
Al18-602 Al8.6.2-2 ORBI TER FREON FLOW PROPORTI ONI NG VALVE (FPV) USAGE
Al18- 603 Al8.6.2-3 SM LDM WATER FLOW CONTROL ELECTRONI CS UNI T ( WFCEU)
Al8- 604 Al8.6.2-4 RDM ENVI RONMENTAL CONTRCOL UNIT (ECU) OPERATI ONS
Al18- 605 Al8.6.2-5 RDM ROTARY SEPARATOR (RS) OPERATI ONS
Al8- 606 Al8.6.5-6 RDM CONDENSATE STORAGE TANK (CST)/ CONTI NGENCY WATER CONTAI NER ( CWC)
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MANAGEMENT
Al18- 607 THROUGH A18-650 RULES ARE RESERVED

THERMAL GO NO- GO CRI TERI A
Al18-1001 Al18.1.12-1 THERMAL GO NO- GO CRI TERI A
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A2-2 ABORT LANDI NG SI TE REQUI REMENTS ( CONTI NUED)

Continuous single engine out intact abort capability to a landing site meeting all requirements must be
achieved to commit to launch (ref. Rule {A4-1D}, PERFORMANCE ANALYSES). Snce the only two
engine intact abort mode available for thefirst 2 to 3 minutes of any flight is the RTLS site, GO
conditions are mandatory at the RTLS landing site.

TAL isrequired unless RTLStwo engine press overlaps. Even in those cases, TAL isthe preferred abort
mode for an engine out during the RTLSTAL overlap period. Launching without TAL capability should
never be a design goal but a real-time fallback if weather or equipment outages at the TAL sites are the
only constraints to launch.

The ATO single SSME out press boundary represents the earliest time at which an engine failure will
result in the achievement of an acceptable MECO under speed based on one of four cases: AOA steep
capability; ATO/minimum Hp with shallow deorbit on flight day 1 capability; ATO/minimum Hp with
shallow deorbit on flight day 2 capability, including OPS 2 use of Fwd RCS (ref. Rule {A2-53},
FORWARD RCSUSAGE GUIDELINES); or ET impact in an acceptable area (ref. Rule {A4-55B},
DESGN AND CRITICAL MECO UNDERSPEED DEFINITIONS). If the design press boundary is
based on AOA stegp but no AOA site is available, then intact capability can still be provided aslong as
no gap exists between last RTLS or TAL and the press boundary based on ATO/minimum Hp for flight
day 1/shallow deorbit. If no first day PLS site is available, then continuous single SSVIE out intact abort
capability can still be provided as long as no gap exists between last RTLS or TAL and the press
boundary based on AOA steep (press capabilities based on AOA steep and ATO/min Hp/flight day 1
shallow come only a few seconds apart). If neither an AOA or first day PLS site are available, then
launch commit may be allowed if there is no gap between last RTLS or TAL and a press boundary based
on ATO OMS-I/minimum Hp OMS-2/shallow deorbit on flight day 2. This boundary assumes the use of
the Fwd RCSin OPS 2. Analysis has shown that thereis no delay in this press boundary with respect to
the flight day 1 press boundary when the Fwd RCSis allowed. ®[012402-51128]

Even if afirst day PLSsiteis not technically available at launch time, equipment outages may be
resolved or weather may improve by deorbit decision time.

TH S RULE CONTI NUED ON NEXT PAGE
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A2-2 ABORT LANDI NG SI TE REQUI REMENTS ( CONTI NUED)

If afirst day PLSlanding site is not available, and systems failures requiring early flight termination
occur, landing will be supported by RTLS, TAL, and AFO sites. This means that deorbit/landing might
be made under ACLSELStype conditions: less than normally acceptable weather; lack of navaids; etc.
Systems failures requiring first day PLS are typically multiple failures or structural failures. In some
cases, immediate deorbit isrequired. Should these type failures occur during the on-orbit timeframe, it
has always been acceptable to land under ACLSELS conditions. In other cases, |oss of redundancy in
entry critical equipment is cause for afirst day PLS. When afirst day PLS siteis not available, for loss
of redundancy that normally calls for first day PLS, therisk of staying on orbit until the next day for
improved landing conditions outweighs the risk of loss of critical equipment during the on-orbit wait for
24 hours.

If an abort landing siteis required, the sites must fully meet the requirements listed in the flight rules
(ref. Rules {A2-1G} and {A2-1F}, PRELAUNCH GO/NO-GO REQUIREMENTS, and {A4-107A},
PLSEOM LANDING OPPORTUNITY REQUIREMENTY) for: landing site weather conditions including
visibility, clouds, winds, turbulence, precipitation, runway/lakebed surface conditions, and resources
necessary to measure low-level winds and atmospheric data (not PLS); crossrange, rollout margin, brake
energy, navigation aids, and lighting (not PLS); touchdown margin (not PLS); and tracking (not AOA or
PLS), telemetry, command, and air-ground voice (for PLS equipment outage ETRO must be before
deorbit decision time). ®[072795-1772]

Rules {A1-106}, LANDING SITES {A2-1}, PRELAUNCH GO/NO-GO REQUIREMENTS {A3-1},
GROUND AND NETWORK DEFINITIONS {A3-102}, INTEGRATED NETWORK FAILURE
DECISION MATRIX; {A3-201}, TACAN REDUNDANCY REQUIREMENTS AND ALTERNATE TACAN
SELECTION PHILOSOPHY; {A4-2}, LANDING STE CONDITIONS and {A4-55}, DES GN AND
CRITICAL MECO UNDERSPEED DEFINITIONS referencethisrule. ®[ED ]
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A2-3 LAUNCH HOLD

NO MCC COUNTDOWN HOLD W LL BE CALLED AFTER T-31 SECONDS.

After T-31 seconds, launch holdswill not be called by the MCC. T-31 secondsis the latest time that an
MCC voice call for a launch hold can realistically be acted on in real time. Calling such a hold for
MCC-related/non-ground launch sequencer (GLS) recognized problems does not merit the risk of such a
launch hold. Backup onboard crew procedures can accomplish most abort functions should the MCC
have a problemin the last few seconds before launch. ®[061396 4005 ]

A2-4 LAUNCH DAY CREW Tl ME CONSTRAI NTS

A.  THE MAXIMUM TI ME THE CREWW LL REMAIN IN THE VEHICLE IS 5
HOURS 15 M NUTES ( EXCLUDI NG SAFI NG AND EGRESS TI ME) (REF. LCC
3.2B), WHICH ALLOWS 2.5 HOURS OF HOLD Tl ME AFTER THE EARLI EST
PLANNED LAUNCH TI ME.

It isimpractical to keep the crew in the launch-seat posture for an extended period of time. The crew
enters the vehicle about 2 hours 45 minutes before launch; thus, a 2.5-hour launch window is preserved.

B. THE SCHEDULED CREWV AWAKE TI ME ON LAUNCH DAY W LL NOT NORMALLY
EXCEED 16 HOURS. PRELAUNCH HOLD Tl ME AND POSTLAUNCH
ORBI TER/ PAYLOAD CONTI NGENCI ES REQUI RI NG THE USE OF BACKUP
TI MELI NES W LL BE ACCOMMODATED AS LONG AS THEY DO NOT EXTEND
THE CREW DAY BEYOND 18 HOURS.

Abnormally long days will result in crew fatigue and increase the potential for procedural errors that
could affect safety or compromise mission success. Without a waiver, crew awake time on launch day
will not be premission scheduled for greater than 16 hours. Snce the crew is awake about 4 hours 55
minutes before launch, this allows for up to 11 hours 5 minutes of on-orbit activities before the start of
the sleep period. If thereisalaunch hold or orbiter/payload contingencies require the use of backup
timelines for deploy opportunities or off-nominal operations, these adjustments will be accommodated as
long as the maximum crew day of 18 hours is not exceeded.
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A2-5 PORT MODI NG RESTRI NG NG GUI DELI NES

A.  PORT MODI NG OR RESTRI NG NG MAY BE USED PER RULES { A2- 254C},
ENTRY STRI NG REASSI GNVENT; {A2-63B}. 2, ASCENT STRI NG
REASSI GNVENT; {A7-5}, PASS GPC BCE FAI LURE MANAGEMENT; AND
{A7-105}, MDM PORT MODI NG, TO REGAI N LOST CAPABI LI TI ES DUE TO
GPC FLI GHT- CRI TI CAL BCE FAI LURES. THE RECOVERY TECHNI QUE
USED W LL DEPEND UPON THE SPECI FI C FLI GAT PHASE AND FAI LURE
SCENARI O PRESENT I N THE ORBI TER. I N GENERAL, PORT MODI NG
W LL BE ATTEMPTED DURI NG DYNAM C PHASES OVER RESTRI NG NG
EXCEPT AS NOTED I N THE REFERENCED RULES. eED ]

For flight-critical BCE failures, recovery of lost capability may be attempted via port moding or
restringing. Port moding will recover the bypassed FC MDM, but will result in the loss of the other FC
MDM on the affected string. Restringing will result in the entire recovery of string capability, but GPC
redundancy may be given up.

Port moding is preferred over restringing because of the ease of implementation (crew SPEC entry), port
mode reconfiguration is considered to be less hazardous to the PASS redundant set than restring
reconfiguration, and the desire to maintain GPC redundancy.

In general, restringing will only be attempted when the appropriate restring criteria is satisfied.
Otherwise, port moding may be done to recover lost capability.

B. A RESTRING WLL BE PERFORMED TO MAI NTAI N CRI TI CAL CAPABI LI TY
FOR THE FOLLOW NG POVNERDOWNS:

1. LOGSS OF AV BAY CQOLI NG (TO RECOVER TWO STRI NGS)
2 LCSS OF CABI N PRESSURE

3 LCSS OF FLASH EVAPORATOR SYSTEM

4. LOSS OF TWO FREON LOOPS

5 LCSS OF TWO FUEL CELLS

6 LCSS OF TWO HO LOOPS

TH S RULE CONTI NUED ON NEXT PAGE
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A2-6 LANDI NG SI TE WEATHER CRI TERI A [ HC]  ( CONTI NUED)

NO MLS

Without MLS, visual cues provide the only means to correct navigation dispersions remaining from
TACAN/ADTA processing. Flight history has shown that the one-sigma position errorsin the onboard
state when using HAINS IMU' s (no piloting dispersions included) just before processing MLS (at
approximately 17K feet) are 188 ft u, 232 ft v, 225 ft w, and 374 ft RSSd. The one-sigma position errors
after one cycle of MLS processing are 38 ft u, 37 ft v, 64 ft w, and 83 ft RSSd. Reference: The Summary
of Navigation Errors through STS-88 (STF NAV-99-48500-008, February 4, 1999). Therefore, the crew
can rely on guidance commands to a lower altitude when using MLS before beginning transition to

visual Cues. ®[070899-6872A]

REDUNDANT AND SNGLE STRING MLS

The runway and orbiter must have redundant MLSfor a night landing except for a lakebed runway.
Sngle string MLS s acceptable because navigation dispersions are more tolerable on the larger area
provided by the lakebed environment. If the single-string MLSfails, visual cues provide the only means
to correct navigation dispersions. Flight Design and Dynamics personnel in cooperation with the
Astronaut Office conducted an analysis to determine the night ceiling limit of 15K feet on the lakebed.
The Shuttle Mission Smulator (SMS) and Shuttle Training Aircraft (STA) flew several sessions of night
landings with dispersed initial conditions and good navigation. The experience gained from these
analyses indicated that a ceiling level of 15K feet would be acceptable. This ceiling level will provide
sufficient time for the crew to visually acquire the landing area, assess the need to correct dispersions,
and take the necessary actions. If MLSwere available, thisis the approximate altitude when processing
would begin. ®[111094-1622B]

INOPERATIVE MLS COMPONENTS

For purposes of thisrule, failure of any of the three MLS ground station measurements (azmuth,
elevation, or range) constitutes a total failure of that string. Onboard navigation software will not
process MLSdata if either azimuth or range is unavailable. Although MLS azimuth and range data will
be processed in case of ground e evation equipment failure, onboard altitude errorswill not be corrected
adequately. ®[070899-6872A] ®[041097-4927A]

TH S RULE CONTI NUED ON NEXT PAGE
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A2-6 LANDI NG SI TE WEATHER CRI TERI A [ HC] ( CONTI NUED)
®[ED ]

ACLS/ECAL/ELS

The ACLS ECAL, or ELSIimits require accepting additional risk. Emergency deorbit, SSME limits
management, and abort gap closure procedures potentially use these sites. Rules {A2-205E} and
{A2-205F}, EMERGENCY DEORBIT, and {A4-107}, PLSEOM LANDING OPPORTUNITY
REQUIREMENTS outline conditions for use of an ELSfor emergency deorbit. Rule {A5-103A}.2,
LIMIT SHUTDOWN CONTROL, specifies enabling main engine limits at the earliest single-engine
capability to reach a prime TAL or ACLSfor some cases following an SSME failure. Thisaction
precludes exposure to SSME limits-inhibited operation for any longer than necessary. Landing at an
ACLSwith zero/zero conditions carries less risk than continuing limits-inhibited SSME operation.
Rule {A4-561}.3, PERFORMANCE BOUNDARIES specifies the use of an ACLSfor abort gap
closure. Itisreasonable to attempt landing at an ACLSwith zero/zero conditions if the attempt
carries a reasonable probability of success and the only alternative is a bailout.

ONE APU FAILED (OR ATTEMPT TWO APU’ S PROCEDURE)

Flight Rules {A2-207}, LANDING STE SELECTION, and {A10-23}, APU ENTRY START TIME,
summarize the conditions and rationale for selecting a landing site with one APU failed and using the
ATTEMPT TWO APU'’s start procedure. With two APU’ s failed, the loss of hydraulic power causes
reduced flight control authority, reduced braking, and loss of nose wheel steering. The APU placards
assur e safe conditions should the orbiter lose a second APU. ®[111094-16228]

TH S RULE CONTI NUED ON NEXT PAGE
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A2-6 LANDI NG SI TE WEATHER CRI TERI A [ HC] ( CONTI NUED)
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A2-7 DAY- OF- LAUNCH ET LOAD DATA

A.  ACTUAL DAY OF LAWNCH (DCOL) ET LOCAD DATA FROM THE PLOAD
PROGRAM W LL BE USED TO RE- COVPUTE ASCENT PERFORMANCE NMARG N,
ARD MASS PROPERTI ES, AND ARD FPR BASED ON L-1.75 HOUR (OR
LATER) DATA. ®[050495-1729D] ®[081497-6305A]

B. |IF A REVERT HAS GCCURRED, MCC W LL BE NO GO FOR LAUNCH UNTI L
STABLE REPLENI SH HAS BEEN RE- ESTABLI SHED AND A NEW PLOAD DATA
| NPUT HAS BEEN RECEI VED AND EVALUATED ( APPROXI MATELY 50
M NUTES FOR AN LOQ REVERT OR APPROXI MATELY 25 M NUTES FOR AN
LHy REVERT).

C. | F PLOAD IS UNAVA LABLE, THE ARD WLL BE CONFI GURED TO
REFLECT TARGET TDDP LOAD QUANTI TIES AND THE ARD FPR W LL BE
RE- CALCULATED W TH | NCREASED LOAD UNCERTAI NTI ES TO ACCOUNT
FOR ADDI TI ONAL DI SPERSI ONS I N THE ACTUAL LOAD. NOTE: TH' S
'S VALI D ONLY FOR A NOM NAL ET LOADI NG TI MELI NE, UNLESS
PROPULSI ON SYSTEMS COMVUNI TY CONCURRENCE | S RECEI VED PER
PARAGRAPH D, BELOW

D. |IF BOTH AN LO REVERT HAS OCCURRED AND PLOAD | S UNAVAI LABLE,
OR I F FOR ANY OTHER REASON LOAD UNCERTAI NTY EXI STS W THOUT
PLOAD DATA, MCC WLL BE NO GO FOR LAUNCH UNTIL THE PROPULSI ON
SYSTEMS COVMUNI TY, AS REPORTED BY THE JSC/ USA PSI G
REPRESENTATI VE | N THE MER, VALI DATES THAT THE MEASURED ULLAGE
PRESSURE DOES NOT EXCEED 0. 255 PSI ABOVE THE TDDP NOM NAL
LOAD ULLAGE PRESSURE OF 0. 781 PSI G ®[092602-5668]

TH S RULE CONTI NUED ON NEXT PAGE
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A2-7 DAY- OF- LAUNCH ET LOAD DATA ( CONTI NUED)

The PLOAD programis executed at L-1.75 hours to estimate LO2 and LH» loads based on ullage
pressures and environmental conditions. This data is provided to the flight dynamics team at about L-
1.5 hours (subsequent PLOAD run data during extended launch holds will also be incorporated as it
becomes available, if necessary). The predicted end-of-replenish quantities are used to calculate DOL
ascent performance margin, fuel bias, ARD Main Engine Propellant (MEP) quantity, and vehicle
weights. ARD FPRis also recalculated based on the actual load, since the ET load and mixture ratio
component of ARD FPRis a function of predicted fuel bias.

If arevert occurs, launch will not be attempted until a valid PLOAD data point can be eval uated
(approximately 50 minutes of stable replenish for ullage pressure stabilization and load data transmittal
for an LO, revert, approximately 25 minutes for LH»), to assure an adequate ascent performance
margin. The minimum time is that which isrequired before giving a“ GO” to pick up the count at T-9
min or T-5 min. These procedures were approved at the PRCB, January 14, 1992. ®[050495-1729D]
®[081497-6305A]

When PLOAD is not available, it is assumed that the load fits within statistical limits of previous load
guantities, which historically have been very close to the targeted load specified in the Trajectory Design
Data Package (TDDP). In thiscase, ARD FPR must protect for historical deviations of the reported
load from the target load as well as normal PLOAD uncertainties. The historical deviations (reference
NSTS 08209, Shuttle Systems Design Criteria; Volume I, Shuttle Perfor mance Assessment Databook;
Section 8, Flight Performance Reserve; Table 8.1, System Dispersions for FPR Computation) are root
sum squared with the normal PLOAD uncertainties to provide a total load uncertainty that is used to
recompute ARD FPR. Thisincreasesthe ARD FPR by approximately 70 |bs. ®[081497-63054]

For any case involving loss of PLOAD data, a nominal stable replenish timeline is necessary to ensure
that the load has reached TDDP target conditions. In the very unlikely event that both an LO5 revert has
occurred and the PLOAD program is unavailable, or if for any other reason load uncertainty exists, the
propulsion systems community, as reported via the Propulsion Systems Integration Group (PSG)
representative in the MER, must be satisfied that the target MPS inventory has been achieved before a

“ GO” can be given to pick up the count. The MPSinventory is protected if the ullage pressureis less
than 1.036 psi. Ullage pressure above this limit indicates an under-load of a magnitude beyond that
covered in the FPR. The value of 1.036 psi is derived by adding the ullage pressure used in deriving the
inventory (0.781 psi) to a tolerance that is protected by FPR (0.255 psi). ®[081497-6305A] ®[092602-5668 |
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A2-8 LAUNCH TI ME SELECTI ON FOR GROUND- UP RENDEZVOUS

THE MCC-H FLI GHT DYNAM CS OFFI CER (FDO) IS RESPONSI BLE FOR ALL
COVPUTATI ONS RELATED TO LAUNCH W NDOW  FI NAL CALCULATI ONS W LL
BE MADE AT APPROXI MATELY L-2 HOURS. THESE W LL USE THE LATEST
AVAI LABLE BALLOON PERFORMANCE ANALYSI S, LATEST AVAI LABLE TARGET
TRACKI NG VECTOR, AND THE FI NAL PLOAD ANALYSI S OF ET LOADI NG THE
FDO SHALL | NFORM THE MCC-H FLI GHT DI RECTOR OF THE LAUNCH W NDOW
TIMES. THE FLI GHT DI RECTOR SHALL BE THE SI NGLE PO NT OF

COVMUNI CATI ON FOR THE LAUNCH W NDOW TI MES TO KSC VI A THE NTD.

THE ASSOCI ATED LAUNCH TARGETI NG AUTO DEL PSI COVIVAND LOADS W LL
BE GENERATED AND UPLI NKED TO THE VEHI CLE IN TH S TI MEFRANME.

AFTER THI S TI ME, UPDATES TO W NDOW TI MES AND/ OR A NEW COVVAND
UPLINK WLL BE REQUI RED | F THE PANE SW TCH W NDOW Tl ME CHANGES BY
MORE THAN 5 SECONDS (I N EI THER DI RECTI ON) BASED ON THE L-2.25 HR
BALLOON ANALYSI S AT APPROXI MATELY L- 30. ®[081497-6263B] ®[111298-6693]

A. LAUNCH W NDOW OPEN AND CLCSE TI MES W LL BE COWPUTED TO THE
NEAREST SECOND. ON A G VEN DAY, A RENDEZVOUS LAUNCH W NDOW
MAY BE ONLY ONE PLANAR PANE OR THE COMBI NATI ON OF TWO PLANAR
PANES. ONLY THE PLANAR PANE WHERE THE PHASE ANGLE IS
ACCEPTABLE W LL BE CONSI DERED PART OF THE COVBI NED LAUNCH
WNDOW THI'S MAY RESULT I N CUTQUTS I N THE LAUNCH W NDOW
CALCULATI ON OF LAUNCH W NDOW OPEN, CLOSE, AND PANE SW TCH
TI MES W LL PROTECT:

1. MPS AND OVMS PERFCRVANCE MARGI N FOR M SSI ON SUCCESS AS
DEFI NED BY THE ANNEX FLI GHT RULE, SHUTTLE TRAJECTORY AND
GUI DANCE PARAVETERS, PARAGRAPHS A AND B. THIS I S ZERO
PREDI CTED MPS USABLE RESI DUALS ABOVE THE FLI GHT PERFORMANCE
RESERVE AND THE REQUI RED SI GVA DI SPERSI ON. THE SI GVA
DI SPERSI ON | S DEFI NED | N THE ANNEX FLI GHT RULE, SHUTTLE
TRAJECTORY AND GUI DANCE PARAMETERS. ®[062801-4521]

TH S RULE CONTI NUED ON NEXT PAGE
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A2-9

LOSS OF ET LOX LI QUID LEVEL CONTROL SENSORS

I N THE PRELAUNCH Tl MEFRANME: ®@[092602-5669A]

A. FOR THE LGOSS OF THE FI RST 100 PERCENT ET LOX LI QUI D LEVEL
CONTROL SENSOR, NO MCC ACTION | S REQUI RED, REGARDLESS CF WHEN
THE FI RST SENSCR FAILS.

B. LOSS OF A SECOND 100 PERCENT ET LOX LI QUI D LEVEL CONTROL
SENSOR W LL RESULT IN THE TRANSFER OF ET LOX LOADI NG CONTROL
TO THE 100. 15 PERCENT SENSOR.

1. FOR CONTROL TRANSFER TO 100. 15 PERCENT SENSOR PRI OR TO L-
25 M NUTES:

a.

ARD AND LAUNCH W NDOW DATA W LL BE BASED ON A 100. 15
PERCENT LOX LOADI NG ESTI MATE (W TH ADJUSTMENT FOR
ADDI TI ONAL DRAI NBACK Tl ME, AS APPLI CABLE .

| F STABLE REPLENI SH USI NG THE 100.15 PERCENT SENSOR
| S REACHED PRI OR TO L-1: 20 HOURS, THE LOXX LOADI NG
ESTI MATE W LL BE GENERATED USI NG PLOAD. OTHERW SE,
“NO PLOAD” LOADI NG ESTI MATES W LL BE USHD PER RULE
{A2-7C, DAY-OF- LAUNCH ET LOAD DATA, DUE TO MCC
OPERATI ONAL PROCESSI NG TI MELI NE CONSTRAI NTS.

| F LAUNCH W NDOW WPDATES ARE AVAI LABLE PRI OR TO L-39
M NUTES, THE FDO W LL COORDI NATE UPDATES TO THE KSC
LAUNCH W NDOW DATA. OTHERW SE, THERE WLL BE NO
UPDATE TO THE KSC LAUNCH W NDOW TI MES.

ADDI Tl ONAL DRAI NBACK TI ME SHALL BE | NSERTED | NTO THE

TI MELI NE AFTER THE START OF DRAI NBACK AS SPECI FI ED BY
THE DOLI LU OPERATI ONs SUPPORT PLAN. FD W LL

COORDI NATE THE | NSERTI ON OF THE ADDI TI ONAL DRAI NBACK

TINME, |F ANY, WTH NID. [092602-5669A]

TH S RULE CONTI NUED ON NEXT PAGE
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A2-9 LOSS OF ET LOX LI QUID LEVEL CONTROL SENSORS
( CONTI NUED)

2. FOR CONTROL TRANSFER TO 100. 15 PERCENI SENSCR AFTER L- 25
M NUTES: ®@[092602-5669A]

a. LAUNCH W NDOW DATA AND ARD CALCULATI ONs W LL NOT BE
UPDATED.

b. ADDI TI ONAL DRAI NBACK TI ME W LL NOT BE | NSERTED | NTO
THE TI MELI NE.

c. MCC WLL BE NO-GO FOR LAUNCH UNTIL THE PSI G
REPRESENTATI VE | N THE MER VALI DATES THAT THE MEASURED
ULLAGE PRESSURE DOES NOT EXCEED 0. 255 PSI ABOVE THE
TDDP NOM NAL LOAD ULLAGE PRESSURE OF 0.781 PSIG

The ET project has determined that the PLOAD LOX loading estimate based on liquid level control
using a 100 percent sensor which subsequently failswill remain valid after a switch to the second 100
percent ET LOX liquid level control sensor. Therefore, switching liquid level control from one 100
percent sensor to the second 100 percent sensor does not invalidate the original PLOAD loading
estimate.

The ET project has determined that the PLOAD LOX loading estimate based on liquid level control
using either 100 percent sensor is not accurate in the event of a later failure of both 100 percent LOX
liquid level control sensors and subsequent fill to the 100.15 percent sensor per LCC ET-10. The ET
Project has requested DOSSto rerun PLOAD or revert to 100.15 percent MPS inventory loading
estimates. A rerun and QA of PLOAD loading updates, nominal mission performance margin, and
launch window impacts requires approximately 40 minutes. KSC Ground Operations is unable to accept
launch window updates after L-39 minutes. However, FDO and ARD Support should reflect the best
possible estimate of the true LOX loading. Therefore these el ements will reconfigure to reflect LOX
loading to the 100.15 percent MPSinventory values, if the fail over occurs after the latest time to rerun
PLOAD (about L-1:20 hour) and prior to L-25 minutes, regardless of whether or not the KSC launch
window is updated.

For any level sensor failure after L-25 minutes, no action is required by the MCC. A late sensor failure
(either thefirst or the second) may result in an underload of approximately 1,100 pounds of LOX, which
still meets LCC ET-10 launch requirements. This equates to approximately 15 fps of ascent performance
margin. A launch with an underload of this magnitude will result in TAL and ATO abort boundary calls
being made approximately 15 fps early and slightly increases the chances of a low level cut-off with a
small underspeed. The program accepts this risk due to its low probability of occurrence ®[092602-5669A]

TH S RULE CONTI NUED ON NEXT PAGE
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A2-9 LOSS OF ET LOX LI QUID LEVEL CONTROL SENSORS
( CONTI NUED)

In the event of a failure of both 100 percent sensors and fail-over to a fill to the 100.15 percent sensor
failure, no additional drainback time will be added to the countdown. Analysisto clear the ET for flight
in this condition isvalid only through STS-118. ET LOX tank changes being made subsequent to STS:
118 will require additional analysis. ®[092602-5669A]

Late fail-over to a LOX tank fill controlled by the 100.15 percent (after failure of both 100 percent level
sensors) will require verification that the LOX loading is consistent with MPS inventory loading
estimates. The MPSinventory is protected if the ullage pressureis less than 1.036 psi. Ullage pressure
above this limit indicates an under-load of a magnitude beyond that covered in the FPR. The value of
1.036 psi isderived by adding the ullage pressure used in deriving the inventory (0.781 psi) to a
tolerance that is protected by FPR (0.255 psi). ®[092602-5669A]

A2-10 THROUGH A2-50 RULES ARE RESERVED
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A2- 64 MANUAL THROTTLE CRI TERI A

MANUAL THROTTLE CONTROL W LL BE PERFORMED WHEN REQUI RED TO
PROTECT SYSTEMS LIM TS, GUI DANCE SOFTWARE PERFORMANCE, OR M SS| ON
CAPABI LI TY. REFERENCE RULES {A2-61}, Q BAR/ G CONTROL; {A4-59},
MANUAL THROTTLE SELECTI ON; {A5-112}, MANUAL THROTTLEDOWN FOR LQO2
NPSP PROTECTI ON AT SHUTDOWN, {A5-152D}.1, PRE-VMECO MPS HELI UM
SYSTEM | NTERCONNECTS [CIL]; AND {A5-155}, LIMT SHUTDOAN CONTROL
AND MANUAL THROTTLI NG FOR LOW LH2 NPSP, FOR SPECI FI C CASES

| NVOLVI NG MANUAL THROTTLE. ®@[090894-1676A] ®[041097-4910A] ®[ED ]

Normally, all SSME throttling action will be commanded by the flight software. However, manual
throttling can relieve certain failure conditions, some potentially catastrophic, which are not protected
by software; examples include low SSME NPSP, an unstable guidance solution, or any generic failure of
the software throttling logic itself. In addition, manual throttle can be used to maximize performancein
propellant-critical TAL cases aswell asto avoid a TAL or RTLS abort when design underspeed is limited
by NPSP. In these scenarios, the use of manual throttle control is preferred to the alternatives. The
referenced rules spell out the background and criteria for manual throttle usage in each case.
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A2- 65 OV5-1 DELAYED TARGET CRI TERI A

THE OM5-1 BURN W LL UTI LI ZE DELAYED TARGET FOR:

A.  MAIN PROPULSI ON SYSTEM ( MPS) PROPELLANT DI SCONNECT VALVE
FAI LED OPEN.

B. ANY OVS PROPELLANT FAIL/LEAK OR OMS HE TANK FAI L.
C. TWO OMS ENG NES FAI LED.

NOTE:  UNDERSPEED MEGO CONDI TI ONS MAY REQUI RE USE OF ON- Tl ME
(MECO + 2) OMVS-1 TARGETS.

Delayed targets are designed for nominal or small underspeed MECO conditions only. Larger
under speeds (mission-dependent) may require on-time targets to remain within orbiter delta V capability.

For OMS propellant or helium tank leaks/failures, significant delta V capability will belost. Also, loss
of two OMS engines implies that all the delta V maneuvers will be accomplished with the RCS 4 +X
thrusters. Performing delta V maneuvers with the RCSrequires a significant amount of additional
propellant to compensate for the reduced engine efficiency of the RCSjets as compared to the OMS
engines. For these cases, a delayed ATO OMS-1 burn is performed to minimize delta V requirements for
insertion and deorbit and allow time for a thorough assessment of the delta V capability remaining.
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A2-70 DELAYED TRANSATLANTIC LANDI NG ( TAL) ABORT

IN THE W NDOW BETVEEN TWO- ENG NE TAL PLWBE 10 SECONDS AND PRESS
TO- ABORT TO ORBIT (ATO FOR 51.6 DEGREE | NCLI NATI ON M SSI ONS THE
SELECTI ON OF THE TAL ABORT MAY BE DELAYED. THI S DELAY W LL

MAXI M ZE EAST COAST ABORT LANDI NG ( ECAL) ABORT COVERAGE WHI LE
PRESERVI NG | NTACT TAL. ABORT MARG N. THE FOLLOW NG GROUND RULES
SHALL APPLY TO THE EXECUTI ON OF A DELAYED TAL ABORT: ®[092602-5667A]

A. PRI OR TO ABORTI NG TAL, A MANUAL OMS DUMP W LL BE | NI TI ATED
THROUGH A CREW | TEM ENTRY.

B. THE TAL ABORT SHALL BE SELECTED NO LATER THAN THE 3- SI GVA
MAI N PROPULSI ON SYSTEM (MPS) FLI GHT FERFORMANCE RESERVE (FPR)
PERFORMANCE BOUNDARY CR THE SI NGLE- ENG NE OPS 3 BOUNDARY
(REF. RULE {A4-56G, PERFORMANCE BOUNDAR ES), WHI CHEVER COVES
FI RST.

C. DELAYI NG THE SELECTI ON OF THE TAL ABORT SHALL NOT APPLY FOR
THE FOLLOW NG SCENAR CS:

1. LGSS OF COVMUNI CATI ON

2. SI GNI FI CANT UNCERTAINTY EXI STS IN THE 3-SI GVA MPS FPR
PERFORVMANCE BOUNDARY.

In accordance with feasibility studies and risk trade assessments brought to the Ascent/Entry Flight
Techniques Panel and the Space Shuttle Program Office, delayed TAL shall be implemented on all ISS
missions starting with STS-110. The delayed TAL trajectory resultsin a groundtrack that is closer to the
Eastern coast of the United States than if the TAL abort had not been delayed. The benefits of a delayed
TAL trajectory include increased ECAL landing opportunities and improved bailout survival/recovery
probabilities while maintaining intact TAL performance marginsto no less than a 3-sigma confidence
level. These benefits come at the expense of delayed single-engine performance boundaries and an
extended Space Shuttle Main Engine (SSME) run time that vary as a function of the TAL delay time.

An ITEM 9 OMS propellant dump will beinitiated prior to the TAL abort to improve intact TAL
performance margins during the TAL delay period. The ECAL trajectory will also benefit from an early
ITEM 9 OMS propellant dump because of an overall reduction in orbiter weight that should improve

safety margins with respect to External Tank (ET) separation dynamics and overall orbiter load factors.
®[092602-5667A |

TH S RULE CONTI NUED ON NEXT PAGE
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A2- 70 DELAYED TRANSATLANTIC LANDI NG ( TAL) ABORT
( CONTI NUED)

The TAL abort shall be initiated at the earlier of the 3-sigma MPS FPR performance boundary for the
prime TAL site or the single-engine OPS 3 performance boundary. It is expected for early engine-out
cases close to the two-engine TAL performance boundary that TAL aborts will be initiated based on the
3-sigma MPS FPR performance boundary. Later engine-out cases and cases that implement an early
ITEM 9 OMS propellant dump are likely to initiate TAL aborts based on the single-engine OPS-3
boundary. ®[092602-5667A]

As discussed with the Flight Director Office and the Space Shuttle Program Office, TAL delay will not
be implemented during loss of communication situations, since the crew may not be aware of ground-
determined performance boundaries used to terminate the TAL delay. More specifically, if thereisno
comm at the time of the SSME failure, the crew will follow the normal no-comm mode boundaries and
abort asrequired. For all other cases, if comm is subsequently lost, then the crew will abort TAL at
the no comm Vi per the MCC Delayed TAL abort call. Also, TAL delay will not be implemented for
any scenario that resultsin a significant uncertainty in the real-time deter mination of the 3-sigma
MPS FPR performance boundary in the ground Abort Region Determination (ARD) processor. In this
instance, where significant uncertainty exists, it is conservative to abort TAL prior to the 3-sigma

MPS FPR boundary to ensure adequate performance margin in support of the intact TAL trajectory.
®[092602-5667A]
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A2-102 M SSI ON DURATI ON REQUI REMENTS  ( CONTI NUED)

A risk assessment of the IMU, FCS, APU/hydraulic system, and MDM was compl eted by the AEFTP in
1996 (reference AEFTP #131 and 6/96 AEFTP splinter meeting). This assessment was quantitative for
those items which have a sufficient statistical failure database, but relied on engineering judgment for
other items. This assessment concluded that the relative risk of remaining on-orbit to NEOM rather than
returning MDF for the first failure in these systems is less than the launch risks and orbital debrisrisks.
Thisrisk is acceptable as long as the remaining systems are good and generic problems are exonerated.

The following should be considered when making a flight determination decision: crew and vehicle
health, vehicle mass properties, weather, trajectory, and landing site.

Reference Rule {A2-1001}, ORBITER SYSTEMS GO/NO-GO, for the number of failuresin each system
which result in early mission termination. Reference Rules {A2-207}, LANDING STE SELECTION,;

{A10-21A}, LOSS OF APU/HYDRAULIC SYSTEM(S) ACTIONS, and {A10-23A}, APU ENTRY START
TIME. @[101796-4561A] ®[ED ]

C. FOR A SECOND FAI LURE AFFECTI NG ANY ENTRY- CRI TI CAL SYSTEM
®[101796-4561A]

1. TERM NATE THE FLIGHT NEXT PLS | F THE AFFECTED SYSTEM HAS
LOST ALL FAULT TOLERANCE OR | F THE FAI LURE | S CONSI DERED
TO BE GENERI C.

2. CONTINUE THE FLIGHT TO MOF IF THE ORBITER | S ONLY SI NGLE-
FAULT TOLERANT | N ORDER TO ACCOWPLI SH DEPLOYMENT OF A
PRI MARY PAYLOAD AND TO ENSURE CREW ADAPTATI ON, BOTH OF
VWH CH REDUCES THE OVERALL RI SK TO THE CREW AND ORBI TER.

NOTE: AN MDF W LL LAST APPROXI MATELY 72 HOURS AND
LANDI NG W LL OCCUR AT THE PLS PRIOR TO THE END OF
THE FLI GHAT DAY 4.

Multiple failuresin an entry critical system, even though it remains single-fault tolerant, may be
indicative of a generic failure; Exposure to additional failures should be minimized by early termination
of the mission.

TH S RULE CONTI NUED ON NEXT PAGE
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A2-102
D. NMDF
1.

M SSI ON_DURATI ON REQUI REMENTS  ( CONTI NUED)

GENERI C PAYLOAD RULES

THE DECRBI T OPPORTUNI TY W LL NOT BE DELAYED FOR THE
PURPOSE OF ACCOWPLI SHI NG PAYLOAD OBJECTI VES.

FIRST PRIORITY WLL BE THE ACCOWPLI SHVENT OF THE M NI MUM
M SSI ON- SUCCESS OBJECTI VES OF THE PRI MARY PAYLOAIX S) .

LOVER PRIORITY MSSI ON OBJECTI VES W LL BE CONSI DERED | N
THE PRI ORI TY ORDER AS STATED FOR A NOM NAL M SSI ON.
®[101796-4561A]

SI GNI FI CANT CONTINGENCY OPERATI ONS, E. G, AN UNSCHEDULED
EVA OR A CONTI NGENCY RENDEZVOUS, W LL BE UNDERTAKEN ONLY
| F ALL THE FOLLOW NG ARE NET: @[101796-4561A]

a. | T 1S NEeEDED TO ACGOWPLI SH A M NI MUM M SSI ON- SUCCESS
OBJECTI VE FOR A PRI MARY PAYLOAD.

b. THE OPERATI ON WOULD NOT RESULT IN AN | MPACT TO THE
M Nl MUM M SSI ON SUCCESS OF ANOTHER PRI MARY PAYLOAD.

c. RULE {A13-101}, SCHEDULED AND UNSCHEDULED EVA
CONSTRAI NTS, |'S SATI SFI ED.

TH S RULE CONTI NUED ON NEXT PAGE
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A2-102

M SSI ON DURATI ON REQUI REMENTS  ( CONTI NUED)

E. A NEXT PLS DEORBIT WLL BE EXECUTED AT THE EARLI EST PRACTI CAL
TIME TO A CONUS LANDI NG SI TE FOR FAI LURES WH CH PLACE THE
ORBI TER SYSTEM AT THE ZERO- FAULT TOLERANT LEVEL OR RESULT IN
A CONDI TI ON WVHERE ONE MORE FAI LURE CAUSES A SEVERE ORBI TER
CONFI GURATI ON MANAGEMENT CONDI TI ON.  CONUS LANDI NG SI TE
SELECTI ON SHALL PROVI DE FOR:

1.

LANDI NG SITE PRIAQRITY (REF. RULE {A2-207}, LANDI NG SITE
SELECTI ON)

a. PLS
b. SLS
c. ANY CONUS SITE

2.  EOM LANDI NG CONSTRAI NTS ( CROSSRANGE, LI GHTI NG, WEATHER,
AND BACKUP OPPORTUNI TI ES)

3. CREW SCHEDULE CONSTRAI NTS

4, A NOM NAL DECRBI T PREPARATI ON TI MELI NE | F POSSI BLE;
OTHERW SE, A M NIMUM OF 3.5 HOURS DEORBI T PREPARATI ON
®[101796-4561A]

THI'S RULE CONTI NUED ON NEXT PAGE
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A2-102 M SSI ON DURATI ON REQUI REMENTS  ( CONTI NUED)

F.

| F A FAI LURE OCCLRS THAT WOULD NORMALLY CAUSE AN MDF BUT THE
TIME OF FAILURE |'S PAST 72 HOURS FLI GHT DURATI ON, A LANDI NG
W LL BE ACCOWVPLI SHED AT THE NEXT PLS OPPORTUNI TY THAT

PROVI DES ADEQUATE TI ME FOR THE NORNVAL EOM TI MELI NE FOR

VEH CLE STOMGE AND ENTRY PREPARATI ON. @[101796-4561A]

Since a failure that would cause declaration of an MDF is a reason to shorten a normal flight, further
operations of a payload/experiment are not sufficient reason to continue. The flight would be terminated
at the next PLS that affords time to accomplish adequate stowage for entry and also allow the crew to
have a sufficient sleep period.

G

FOR SOVE FAI LURE SI TUATI ONS AND/ OR VI OLATI ON OF GO NO- GO
CRI TERI A FOR FLI GHT CONTI NUATION, |IT IS SAFER TO REMAIN I N
ORBI T | NSTEAD OF ENTERI NG AT THE NEXT LANDI NG OPPORTUNI TY.
THAT IS, IF THE ADDI TI ONAL TI ME CAN BE USED TO

1. BETTER UNDERSTAND THE FAI LURE AND I TS | MPLI CATI ON ON
ENTRY

2. VERI FY SYSTEMS CONFI GURATI ON PROCEDURES AND PERFORMANCE
PRI OR TO ENTRY

3. PROVI DE ADEQUATE TI ME FOR CREW REST THE NI GHT BEFORE
ENTRY

4, PROVIDE THE OPPORTUNI TY TO ACCOWPLI SH ACTI VI TI ES THAT
COULD ENHANCE ORBI TER ENTRY/ LANDI NG CONDI Tl ONS @[101796-4561A]

Rules {A2-202}, EXTENS ON DAY GUIDELINES {A7-1001}, DPS GO/NO-GO MATRIX; and {A8-4B},
FAULT TOLERANT PHILOSOPHY reference thisrule. ®[ED ]
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A2-104 SYSTEMS REDUNDANCY REQUI REMENTS ( CONTI NUED)

B. PAYLOAD OPERATI ONs

ONCE THE DECI SI ON HFAS BEEN MADE FOR EARLY FLI GHT TERM NATI ON,
PAYLOAD OPERATI ONS MAY CONTI NUE UNTIL DEORBIT M NUS 6 HOURS
PROVI DED THAT THE OPERATI ONS WOULD NOT JEOPARDI ZE DEORBI T
CAPABI LI TY. PAYLOAD OR SPACE SHUTTLE ARTI CLES WHI CH MUST BE
MECHANI CALLY SECURED FOR SAFE ENTRY/ LANDI NG W LL BE SECURED
PRI OR TO PRESLEEP ON DECRBIT M NUS 2 DAYS. |F STOW
REDUNDANCY CAN BE DEMONSTRATED, OPERATI ONS W LL BE ALLOWED TO
CONTI NUE UNTI L THE MORNI NG OF DEORBI T M NUS 1 DAY.

If a payload activity has no failure mode that could delay PLBD closing, thereis no risk associated with
allowing it to operate until deorbit minus 6 hours. If, however, the payload or space shuttle article must
be mechanically or operationally secured prior to PLBD closure, then this operation should begin early
enough to conduct an EVA (if required) without extending beyond the selected deorbit opportunity. This
correlates to securing 2 days prior to deorbit which allows for an EVA on deorbit minus 1 day. If the
potential of having to do an EVA has been significantly reduced (i.e., by demonstrating stow
redundancy), then operation may continue until the morning of deorbit minus 1 day. Stowing in the
morning will allow time for troubleshooting any unforeseen difficulties.

Rule {A9-4}, CAUTION AND WARNING (C&W), referencesthisrule. egp |
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A2-105 | N- FLI GHT MAI NTENANCE (| FM

A.  DEFI NI TI ONS:

1. SCHEDULED | N-FLI GIT MAI NTENANCE (I FM | S ACCOWPLI SHED ON
A PERI ODI C (NOT NECESSARI LY TI MELI NED) BASI S TO KEEP
EQUI PMENT OPERATI ONAL AND EXTEND I TS LI FE.  SCHEDULED | FM
TASKS | NCLUDE | NSPECTI ON, CLEANI NG, AND REPLACI NG FI LTERS
AND CONSUMABLES. SPECI FI CALLY EXCLUDED FROM THI S
DEFI NI TI ON ARE REPAI R TYPE ACTI VI TI ES TO CORRECT OR WORK
AROUND MALFUNCTI ONS.

Examples of this type of maintenance are filter cleaning, LiOH canister replacement, and calibration of
equipment.

2.  UNSCHEDULED | FM IS UNDERTAKEN AS A RESULT OF ANOVALI ES
AND SPECI FI CALLY | NCLUDES TEST, MEASUREMENT, | NSPECTI ON,
AND REPAI R TYPE ACTIVITIES TO CORRECT OR WORK AROUND
MALFUNCTI ONS.

Definitions of categories of maintenance provide common terms for activities which may be constrained
by flight rules. For example, scheduled maintenance is planned and approved preflight and usually
accomplished without real-time consultation with the MCC-H. Unscheduled maintenance, which is
conducted as a result of a hardware malfunction, is usually reviewed real time by the MCC-H whether
or not it was preflight approved. This real-time review is conducted to determine orbiter/crew safety
impacts.
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A2- 132 THERMAL CONDI TI ONI NG FOR FLI GHT DAY 1 LANDI NG
( CONTI NUED)

For a launch day deorbit, time may not be available to meet all thermal constraints, due to other
constraints such as landing opportunity, burn attitudes, IMU alignment and verification, and
communications. Within these other constraints, attitudes will be chosen to meet thermal constraints,
such as tail-sun for bondlines or biased starboard-sun for OMS Ox Hi Point Bleedline QD and aft-firing
RCSthrusters. ®[092195-17878]

* TABLE NOTES:

ORBIT AND THEN” REFERS TO THE TIME FROM NOMINAL PLBD OPENING ATTITUDE (1:12) UNTIL MANEUVER TO
DEORBIT IMU ATTITUDE (OR DEORBIT COMM ATTITUDE FOR REV 3).

TIMES IN PARENTHESES SHOW THE ATTITUDE DURATIONS WHICH WERE ASSUMED AND ANALYZED. THESE
TIMES ALSO REFLECT THE DESIRED DURATIONS. IF MORE (LESS) ATTITUDE TIME IS AVAILABLE BETWEEN THE
ACTUAL OMS-2 AND DEORBIT COMM ATTITUDES, THE ‘ORBIT' ATTITUDE MAY BE LENGTHENED (SHORTENED).
IF TWO ATTITUDES ARE SHOWN, L.E., ‘ORBIT’ AND ‘THEN’, THE DURATIONS MAY BE ADJUSTED
PROPORTIONALLY.

ORB RATE DEFINITION: ORBITER WILL ROTATE ABOUT A SUN POINTING VECTOR OF P=180, Y=40 OR 45 AT
ORBIT RATE, KEEPING THE ORBITER BOTTOM TOWARD SPACE DURING ROTATION (l.E., EQUIVALENT TO
OMICRON 90 FOR POSITIVE BETA AND OMICRON 270 FOR NEGATIVE BETA AT NOON).

-ZLV AND ORB RATE ATTITUDES REQUIRE GNC OPS 2 SOFTWARE. IF GNC OPS 2 IS NOT AVAILABLE,
“THERMALLY SIMILAR” SOLAR INERTIAL ATTITUDES WILL BE SELECTED.

DOCUMENTATION: CCB February 28, 1995, May 16, 1995, SODB Volume V. ®[092195-17878]
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A2-133 POCC THROUGHPUT COMVAND RATES

THE GENERI C COMWAND SERVER (GCS) W LL BE CONFI GURED TO ALLOW ONLY
ONE POCC THROUGHPUT COMVAND PER SECOND TO BE OUTPUT | NTO THE
ORBI TER UPLI NK DATA STREAM @[121197-6398] ®[062702-5513 ]

The Network Sgnal Processor (NSP) interface with the Flight Software (FSW) Systems Management
(SM) command application may require as much as 960 msec to completely process a single uplinked
payl oad throughput command (PTC) without error. The POCC INPUT RATE CONTROL adjusts the
rate at which commands will be accepted into the GCS. By setting this control to one command per
second, first word/last word (FW/LW) rejects of commands by the SM GPC caused by too rapid payload
commanding can be eliminated. Any setting of this control above one command per second, even if the
commands are routed to the same vehicle address, will allow the potential for onboard rejects of
commands to exist. See Section 6.2.2.5 of the Space Shuttle Computer Program Devel opment
Soecifications (CPDS) - SS Downlist/Uplink Software Requirements (SS5-P-0002-140).  ®[062702-5513 ]

Rejection of commands, for whatever reason, requires analysis of the command system to ensure that it
remains intact with no failures. By eliminating this source of command rejects, resources can be more
efficiently used. Limitation of payloads to one PTC per second should not present a significant impact if
command timelines are planned appropriately. ®[121197-6398]
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A2-206 DEROTATI ON SPEED

A. NOM NAL DEROTATION W LL BE TARGETED FOR 185 KEAS USI NG BEEP
TRIM

B. IN THE EVENT OF A BEEP TRI M FAI LURE, THE CDR W LL I N Tl ATE
MANUAL DEROTATI ON BY APPROXI MATELY 175 KEAS AND TARGET FOR A
1- 2 DEG SEC RATE.

C. FOR A LEAKI NG FLAT MAI N GEAR TI RE, BEEP TRI M DEROTATI ON MAY
BE DELAYED TO NO SLONER THAN 165 KEAS TO ACH EVE A 10 KT
DELTA FROM THE ACTUAL DRAG CHUTE DEPLOY VELOCI TY. ®[041097-4009E]

Nominal derotation isinitiated by the crew using beep trim at 185 KEAS on both concrete and |akebed
runways and for all vehicles. Based on a nominal 195 KEAS lightweight MLG touchdown, the drag
chute is deployed immediately after touchdown. Flight data and testing at Ames (1/96 and 7/96) show
that, to ensure disreef prior to NGTD, the chute should be deployed 10 knots prior to derotation. If the
drag chuteis deployed at 195 knots (post MGTD), the chute will be in the full-open configuration just
prior to nose gear touchdown, thus reducing the slapdown loads. Faster touchdowns result in more time
spent in the 2-pt attitude hold stance waiting for the velocity to decelerate to the nominal chute
deploy/vehicle derotation cues. Although a nominal drag chute deploy and derotation sequence will
usually result in a chute disreef prior to NGTD, dispersions in touchdown speed, chute deploy, and
derotation velocities may result in chute disreef after NGTD. Derotation may therefore be delayed until
10 knots below the actual chute deploy velocity to ensure maximum load relief for a leaking/flat tire. The
165 KEAS minimum der otation velocity protects nose gear slap down loads, assuming no beep trim
failures. (Reference AEFTP Splinter, October 8, 1996.) ®[041097-4009E]

Reference Rules {A4-108A}, TIRE SPEED, BRAKING, AND ROLLOUT REQUIREMENTS, and
{A10-142}, TIRE PRESSURE [CIL]. ®[050495-1774A]
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A2- 207 LANDI NG SI TE SELECTI ON

NORMAL LANDI NG SI TE SELECTI ON W LL BE BASED ON THE FOLLOW NG
PRIORI TIES. ALL REQUI REMENTS FOR ACCEPTABLE WEATHER, LI GHTI NG
CONDI TI ONS, RUNWAY CONDI TI ONS, AND ENTRY CONSTRAI NTS MUST BE
SATI SFI ED FOR A SI TE/ RUNVAY TO BE USED. @[102402-5804C]

NOTE: REFERENCE THE FLI GHT- SPECI FI C FLI GHT RULE ANNEX FOR ANY
EXCEPTI ONS TO THE FOLLOW NG LANDI NG SI TE PRI ORI TI ES DUE
TO SPECI AL Cl RCUMSTANCES/ REQUI REMENTS.

A. RTLS/ TAL PRI ORI TIES:

RTLS [1]
INCLINATION < 39° INCLINATION > 39°
KSC 15 KSC 33
KSC 33 KSC 15

NOTE:

[1] FOR INCLINATIONS OF EXACTLY 39 DEGREES, THERE IS NO DIFFERENCE IN DOWNMODE RANGING
BETWEEN KSC 15/33. RUNWAY WILL BE CHOSEN BASED ON WEATHER, SURFACE WINDS,
TOUCHDOWN/ROLLOUT MARGINS, ETC. ®[020196-1802A]

TAL
285 39 51.6 57
BEN GUERIR (BEN) BEN GUERIR (BEN) ZARAGOZA (ZZA) ZARAGOZA (ZZA)
MORON (MRN) MORON (MRN) MORON (MRN) MORON (MRN)
ZARAGOZA (ZZA) BEN GUERIR (BEN) BEN GUERIR (BEN)

®[020196-1802A] ®[102402-5804C]

RUNWAY SELECTION FOR RTLS OR TAL SHOULD BE IN PRIORITY ORDER OF GO RUNWAYS. HOWEVER, IF A
RUNWAY APPROACHES FLIGHT RULE LIMITS OR OTHER CONDITIONS MAKE A RUNWAY LESS DESIRABLE (I.E.,
SUN GLARE, STA EVALUATION, ETC.), THEN CONSIDERATION MAY BE GIVEN TO SELECTING A LOWER PRIORITY
RUNWAY. ®[020196-1802A] ®[102402-5804C]

Runway priorities for RTLS are based solely on energy downmode capability. For inclinations less than
39 degrees, GRTLS range-to-go analysis has shown that a larger range recovery capability exists for an
OVHD KSC 15 downmode to STIN KSC 33 than OVHD KSC 33 downmode to STIN KSC 15.

TAL runway priorities were determined based on the site that provides the best single-engine coverage
once a TAL abort has been selected.
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B. AOA PRI ORI TI ES e[102402-5804C]

NOTE: ACA PRI ORI TI ES ARE MODI FI ED BY | NCLI NATI ON. AT
28.5 AND 39 DEGREE | NCLI NATI ONS, ALL AOA SI TES
ARE AVAI LABLE FOR SELECTI ON. AT 57 DEGREES,
ONLY NOR IS AVAI LABLE, AND AT 51. 6 DEGREES, NOR
AND KSC ARE AVAI LABLE. ®[020196-1802A]

1. EDWARDS 22/ 04
2. KSC
3.  NORTHRUP

Snce AOA landings are typically heavyweight, the Edwards complex provides more margin in the event
of landing/rollout or vehicle energy problems. For high inclination missions, Northrup may be the only
AOA landing site available due to the large crossrange required to land at Edwards or KSC. (ref. Rule
{A4-107}, PLSYEOM LANDING OPPORTUNITY REQUIREMENTYS). ®[111094-1622B]

C. EOM PRI ORITIES
1. KSC
2. EDWARDS 22/ 04
3.  NORTHRUP

Due to the advantages in vehicle turnaround, the Space Shuttle Program has directed that nominal end
of mission (EOM) landings utilize KSC as thefirst priority landing site.

After KSC, next in the EOM runway selection priority is Edwards, because of the availability of the
concrete runway and because of the significant vehicle post landing and turnaround operations
capabilities. NORisgenerally last priority, because although it provides an excellent orbiter
landing site (laser-leveled runways, crossing runways, significant runway lateral and longitudinal
margin, all required landing aids and NAVAIDSfor day and night, etc.), the ability to support the
orbiter systems postlanding and for turnaround/ferry operations is much reduced as compared to
KSC or Edwards, resulting in the potential for significant (several weeks) shuttle schedul e/manifest
impacts. ®[102402-5804C]

Reference Rule {A4-109}, DEORBIT PRIORITY FOR EOM WEATHER.
Reference Rule {A2-202}, EXTENSON DAY GUIDELINES, for cases where the PLSis NO-GO.
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D. SYSTEMS FAI LURE PR ORI Tl ES [1][3[5][6] ®[102402-5804C]

FOR SYSTEMS FAI LURES THE LANDI NG SITE PRIORI TY SHALL FQ.LOW
THE EOM PRI ORI TI ES. CONSI DERATION W LL BE G VEN TO THE
FOLLOW NG EXCEPTI ONS

SYSTEM FAILURES [1] PRIORITY
1 OR 2 APU/HYD SYSTEMS LANDING SITES WITHIN SINGLE APU WX PLACARDS 2]
2 IMU'S
EDW 22/04
2 NORM/LAT AA'S NORTHRUP
KSC
2 RGA'S
2 ADTA'S LANDING SITE WITH MOST FAVORABLE ATMOSPHERIC CONDITIONS [4]
2 FCS CHANNELS ESVT/TZZIIQO%P
(SAME SURFACE) KSC

®[102402-5804C]

NOTES:
[1] ALL FAILURES OCCUR PRIOR TO DEORBIT BURN.
[2] WX PLACARDS ARE AS FOLLOWS:

A. CEILING - GREATER THAN OR EQUAL TO 10K FEET
VISIBILITY - GREATER THAN OR EQUAL TO 7 STATUTE MILES
CROSSWIND - LESS THAN OR EQUAL TO 10 KNOTS (PEAK)
NO GREATER THAN LIGHT TURBULENCE

ACCEPTABLE ROLLOUT MARGIN/BRAKE ENERGY ON HALF BRAKES WITHOUT NOSEWHEEL STEERING
(DIFFERENTIAL BRAKING)

(REF. RULE {A10-23A}, APU ENTRY START TIME.) LANDING SITE PRIORITY SHALL MINIMIZE CROSSWINDS AND
TURBULENCE.

[3] IF THE PRIMARY LANDING SITE IS NO-GO AND IF THE FORECAST CONDITIONS ARE PREDICTED TO IMPROVE,
DEORBIT WILL BE DELAYED, IF PRACTICAL.

[4] UNFAVORABLE ATMOSPHERIC CONDITIONS ARE DEFINED AS UPPER LEVEL HAC WINDS IN EXCESS OF 80
KNOTS, HAC DYNAMICS THAT COULD AFFECT THE VEHICLES ENERGY STATE (l.E., ENERGY DUMP MANEUVERS),
OR DENSITY ALTITUDE AFFECTS THAT BIAS THE INDICATED AIRSPEED. PRESENCE OF ANY OF THESE
CONDITIONS INCREASES THE WORKLOAD ASSOCIATED WITH MANUALLY FLYING THETA LIMITS, COULD RESULT
IN ADDITIONAL ENERGY LOSS, AND INCREASES THE POSSIBILITY OF LANDING FASTER OR SLOWER THAN THE
TARGETED AIRSPEED. (REF. RULE {A8-111}, AIR DATA SYSTEM MANAGEMENT).

[5] LIGHTED RUNWAY REQUIRED AT NIGHT.
[6] REFERENCE RULE {A2-202}, EXTENSION DAY GUIDELINES, FOR WAVE-OFF CRITERIA. ®[102402-5804C]

moow
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The NEOM landing site priority of KSC, EDW 22/04, NOR is driven by Space Shuttle Program directive,
based on the cost in time and money for vehicle turn-around. Exceptions to this standard priority order
will be reviewed on a case-by-case basis for orbiter systems failures. Factorsin selecting the best
landing site include, but are not limited to, weather conditions, runway lateral and rollout margins, and
touch-down margins for flight control or navigation issues. KSC 15/33 is a 300 ft wide grooved concrete
runway with 50 ft loadbearing paved shoulders and has a total length of 17,000 ft including the 1,000 ft
underrun and 1,000 ft overrun. The KSC runway is surrounded by a non-loadbearing grassy area and a
moat. EDW 22/04 is a 300 ft wide non-grooved concrete runway with 25 ft lakebed material shoulders
that are not generally considered loadbearing. EDW 22/04 has a total length of 16,975 ft. The EDW 04
end has a 1,000 ft underrun and an 1,800 ft overrun with the possibility of rollout onto another 9,588 ft
of prepared lakebed surface. The EDW 22 end has a 1,800 ft underrun and no overrun. NOR 17/35 and
05/23 are 300 ft wide leveled lakebed runways with 300 ft shoulders of the same hard mantle material.
Each runway has a total length of 39,000 ft including a 12,000 ft underrun and 12,000 ft overrun. For
all runways, the existence and location of obstructions in the shoulders should be discussed in situations
where lateral margins are a factor in landing site selection.  ®[102402-5804c]

The following cases have been addressed in the devel opment of this rule (ref AEFTP #187):

1 or 2 APU HYD SYSTEMS: For loss of a single APU/hydraulic system, vehicle hydraulic capability is
unimpaired. However, loss of a second APU, results in potential system losses (nosewheel steering,
braking capability, control effectiveness at derotation, etc.) requiring more stringent weather placardsto
assure a safe landing. If two APU/hydraulic systems are lost, it is desirable to provide significant lateral
and longitudinal margins while providing a surface that is hard enough to allow better control of
derotation rate in order to limit nose gear touchdown loads. Concrete runways provide a lower
coefficient of friction than lakebeds, including Northrup. A lower coefficient of friction reduces the pitch
down moment and, thus, reduces hydraulic load. With only one APU remaining for flight control, an
evaluation of appropriate weather conditions, including upper level and surface winds, is critical in the
planned landing site selection criteria. Snce the control degradation and systems losses would only be
apparent with a single operating APU during approach and landing, derotation, and rollout, it is
prudent to pick the best runway within the stated weather placards. The stability of the weather, and
minimizing cross-winds and turbulence, are the key consideration if more than one landing site iswithin
placards. ®[102402-5804C]
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21IMU’s, 2 NORM/LAT AA's, 2 RGA’'s. ThelMU’s, AA’'s, and RGA'’s provide feedback to the orbiter
flight control loops. Specifically, the IMU’s are used to propagate the vehicle navigation state vector
and provide attitude and attitude rate information to the flight control system. Lateral AA’s provide
feedback to the flight control system to improve stability during turn coordination and roll reversals, and
are used to provide feedback during use of nose wheed steering (NWS) on the runway. Normal AA'sare
used to sense normal acceleration (Nz) during TAEM to prevent from overstressing the vehicle's
structure by maintaining the pitch angle such that the vehicle stays below the Nz limits. The RGA'sare
used to stabilize the flight control system by providing high frequency rate information between IMU rate
samples. ThelMU’s, AA’s, and RGA's are used by the Aerojet DAP during the EI-5 through landing
and rollout timeframe (MM304 and MM305). A critical failurein one of these systems could result in
degraded vehicle control and/or significant energy loss during the entry profile. The intent of selecting
Edwards 22/04 as the primary landing siteis to provide the maximum number of contingency energy
downmode options in the event the next LRU fails early in the entry profile and results in significant
energy loss. Downmode options in the vicinity of Edwards 22/04 include Palmdale, China Lake, the
Edwards lakebed, etc. If Edwardsis not available, then Northrup provides the next best energy
downmode capability because the Northrup landing site complex has multiple runways available, and it
is collocated with several other contingency landing sites (i.e., Holloman, etc). If Edwards and Northrup
are unavailable, then a KSC landing should be targeted since the probability of the next worst failureis
low and it is the prime landing site with significant ground forces available. ®[102402-5804c]

2ADTA's. The ADTA'sare only used during TAEM, provide altitude data to navigation, and determine
the Mach number and angle of attack (Alpha) for use by flight control. This limits the window of
exposure for another ADTA problemto only the last portion of entry. Next worst failures could include a
loss of all air data measurements (due to dilemma or a probe problem). Landing site selection with two
ADTA' s failed protects for landing without air data. Flying without air data requires use of manual
flying techniques (i.e., theta limits). The level of difficulty associated with maintaining theta limits and
survivability is significantly affected by the atmospheric conditions. As such, only the landing site with
the most benign atmospheric conditions should be targeted. Unfavorable atmospheric conditions that
could result in a loss of contral, significant energy loss due to flying outside the HAC, or difficulty in
maintaining theta limits include high upper level winds on the HAC (i.e., winds in excess of 80 knots) or
other HAC dynamics such as an energy dump pull-up maneuver. Density altitude effects should also be
considered when targeting a landing site, because the density altitude could bias the indicated airspeed
and result in a landing that is considerably faster or sower than the targeted touchdown airspeed. This
is due to the fact that the flight control system assumes a standard atmosphere as the default with no air
data and that default may differ significantly from the actual atmospheric conditions of the day at the
selected landing site. (Ref. rule {A8-111}, AIR DATA SYSTEM MANAGEMENT.) ®[102402-5804C]
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2 FCSCHANNELS: The FCSchannels control the orbiter aerosurfaces during the later portion of entry
once sufficient atmospheric density has built up to give those aerosurfaces effective control authority.
This limits the window of exposure of a next worse failure (i.e., a 1-on-1 force fight, bad feedback going
into flight control, etc.) to the later portion of entry. Such a failure could result in a control transient or
persistent vehicle control problems that impact the vehicle' s energy state. Most flightsrequire a
concrete runway landing (or equivalent runway hardness) due to the large mass moment at nose gear
touchdown. Northrup provides the most flexibility of the available primary landing sites due to the
availability of several runways of sufficient hardness. If Northrup is unavailable, then Edwards should
be targeted because it provides the option to downmode to the large lakebed landing complex in the event
that it is not possible to reach the concrete runway. The Edwards lakebed would only be used in a
contingency. |f Edwards and Northrup are unavailable, then a KSC landing should be targeted since the
probability of the next worst failure occurring is low and KSC is the prime landing site with significant
ground forces available. The landing site selection philosophy for FCS channels assumes that sufficient
aft RCSmargin is available to perform the entry with Wrap-DAP active. Use of Wrap-DAP provides

yaw jet control authority to fight any drag that may be caused by degraded aer osurface movement above
Mach 1 (i.e., performing an entry with no-yaw-jet selected does not limit window of exposure to TAEM
because sufficient RCSjet control authority does not exist to fight a bad aerosurface). ®[102402-5804c]

MLG TIRE PREDICTED TO BE BELOW THE MINIMUM ACCEPTABLE PRESSURE AT
TOUCHDOWN: If atirepressureislow, dueto temperature or leakage, such that sufficient load-
carrying capability of that tire may not exist (ref. rule {A10-142}, TIRE PRESSURE [CIL]), total loss of
that tire may occur at derotation, when the highest tire loading is reached. Based on Northrup hardness
data, Northrup is acceptable for blown tire cases. However, the coefficient of friction on the strut if both
tireson a MLG fail is greater than at a concrete runway, indicating that the vehicle would be harder to
control on the Northrup lakebed than at KSC or EDW 22/04. Runway prioritization, conseguently, gives
preference to concrete runways. Consideration should be given to minimizing crosswind during landing
site selection to reduce loads on the remaining tires. Landing with the crosswind on the side of the
vehiclewith the flat tire will help reduce loads on the affected landing gear, reducing the risk of blowing
the remaining tire. Loads on the NLG tires are low enough that if onetireisfailed, theremaining tireis
not likely to blow. Loss of one or both NLG tiresis not considered a directional control problem, since
the vehicle should be controllable with differential braking.

NWSFAILED (ALL): With the loss of NWS, differential braking remains as the only method of
directional control. Sufficient braking system redundancy exists to accept the risk of landing at KSC or

EDW vs. NOR. Consideration should be given to minimizing crosswind during landing site selection.
®[102402-5804C]
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E. PREDEORBI T LANDI NG SI TE EVALUATI ON @[102402-5804C]

1. AFTER DEORBIT M NJS 2.5 HOURS, |F UNACCEPTABLE WEATHER
CONDI TI ONS EXI ST (OBSERVED OR FORECAST) OR ENTRY
REQUI REMENTS CANNOT BE SATI SFI ED (TAEM A/ L, TOUCHDOWN,
ROLLOUT, ETC.), THE AFFECTED LANDI NG SI TE MAY BE
ELI M NATED AS A PRI MARY OPTI ON.

2. AFTER DEORBIT MNJS 1.5 HOURS, ONLY A SINGLE LANDI NG SI TE
W LL CONTI NUE TO BE EVALUATED. OTHER LANDI NG SI TE
OPTI ONS MAY BE REEVALUATED I N THE EVENT OF A DEORBI T
VWAVE- OFF.

The above guidelines will allow the evaluation of multiple runways at multiple landing sites for multiple
deorbit opportunities without significantly compromising the required evaluation of the actual runway
where landing will occur. It isalways prudent to eliminate landing site/runway options as they become
unlikely to remain within limits. Thisis especially true after deorbit minus 2.5 hours, the standard time
at which deorbit pads will be voiced to the crew. Up until deorbit minus 1.5 hours, sufficient timeis
available to evaluate multiple landing sites for the nominal deorbit aswell as preliminary evaluation of
landing sites on the next deorbit. Dueto multiple wind sets, landing sites, runways, aimpoints, etc. being
evaluated, a total team focus on the primary runway on the last orbit prior to deorbit is necessary.

Rules {A2-102}, MISS ON DURATION REQUIREMENTS, and {A2-6}, LANDING STE WEATHER
CRITERIA [HC], referencethisrule.
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A2- 208 ACES PRESSURE | NTEGRI TY CHECK ®[012402-5089]

DEORBI T WLL NOT BE DELAYED FOR FAI LURE OF ANY ADVANCED CREW
ESCAPE SU T (ACES) PRESSURE | NTEGRI TY CHECK.

ACES pressure integrity is not required for the present bailout scenario. In addition, beyond verifying
the proper connections, thereis little that the crew could do during flight to locate the source of a leak in
an ACESor to repair it. ®[012402-5089 ]
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A2-209 LANDI NG SI TE SELECTI ON FOR AN | NFLI GHT EMERGENCY

A. AN | NFLI GHT EMER&ENCY W LL BE DECLARED AND AN ATTEMPT W LL BE
MADE TO PERFORM AN EMERGENCY LANDI NG | F A LANDI NG AT THE
TARGETED SITE | S | MPOSSI BLE. ®@[120894-17448]

NOTE: THE DETERI ORATI ON OF WEATHER (W NDS, TURBULENCE,
CEl LI NG PRECI PI TATION, ETC.) AND/ OR LANDI NG AND
ROLLOUT MARG NS, WHI CH RESULT I N FLI GHT RULE
EXCEEDANCES POST- DEORBI T BURN, ARE NOT CAUSE TO
REDESI GNATE FROM THE TARGETED SI TE.

B. LANDI NG WLL BE ATTEMPTED AT AN EMERGENCY LOCATI ON THAT MEETS
THE FOLLOW NG CRI TERI A:

1. THE LANDING FIELD IS WTH N THE ENERGY CAPABI LI TY OF THE
ORBI TER AS DEFI NED I N RULE {A2- 251}, BAI LOUT.

2.  THE LANDI NG FI ELD FACI LI TI ES SATI SFY THE REQUI REMENTS
DOCUMENTED | N RULE {A2-264}, EMERGENCY LANDI NG FACI LI TY
CRI TERI A.

C. TIME PERMTTING WTH MJULTIPLE SITES OF SI M LAR ENERGY

CAPABI LI TY, SELECTI ON OF THE EMERGENCY LANDI NG FI ELD W LL BE

BASED ON THE FOLLOW NG PRI ORI TY:

1. ANOTHER NASA AUGMENTED LANDI NG SI TE

2. A DOD Al RFI ELD WTH COWPATI BLE SHUTTLE UHF COVMUNI CATI ONS

3. A DOD Al RFI ELD WTHOUT COVPATI BLE SHUTTLE UHF
COVMUNI CATI ONS

TH S RULE CONTI NUED ON NEXT PAGE
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A2- 209 LANDI NG S| TE SELECTI ON FOR AN | NFLI GHT EMERGENCY
( CONTI NUED)

4. A COMVERCI AL Al RAH ELD W TH COWPATI BLE SHUTTLE UHF
COVMUNI CATI ONS

5. A COMMVERCI AL Al RA ELD W THOUT COMPATI BLE SHUTTLE UHF
COVMUNI CATI ONS

Should orbiter or facility problems be encountered which make landing at the designated NASA landing
field impossible, the actions to be taken are identified in order of priority in an attempt to save the crew
and orbiter (national resource), while at the same time minimizing public exposure to additional risk.
During entry should the need arise, an “ inflight emergency” (as declared by all aircraft if in trouble)
will be declared. and a landing at an ELSwill be attempted if energy is sufficient to reach the landing
site (reference Rule {A2-251}, BAILOUT) and the facility meets the minimum requirements (reference
Rule {A2-264}, EMERGENCY LANDING FACILITY CRITERIA). ®[120894-1744B]

Weather forecasts for shuttle landings are made by well-trained, experienced meteorol ogists with the
best tools available and within 90 minutes of landing. At the A/E FTP #73, the results of a multimonth
study of forecasting accuracy showed that these forecasts were extremely accurate and in the very small
percentage of cases where a GO prediction turned into a NO-GO situation, the violations were minor
and survivable. It isinconceivable that these forecasts would be in error by a degree that would entail
greater risk by continuing to the landing site than would be incurred by diverting to an emergency field
with its lack of facilities, navigation aids, trained personnel, and flightcrew familiarity.

Diverting from the targeted site will not be done just for deteriorating weather conditions which will
violate weather flight rules or landing and rollout margin reductions. We will accept the nonoptimum
conditions rather than divert to another site sinceit is believed that this option provides less risk to the
orbiter and crew aswell asthe general public. ®[120894-1744B]

Should it be necessary to divert from the primary landing field, another NASA augmented landing field
will be selected if available. Otherwise, site selection will be based on facility type (DOD vs commercial)
and the availability of compatible shuttle UHF communications. The facility priority has been selected
to minimize risk to the general public. ®[120894-1744B]

A2-210 THROUGH A2- 250 RULES ARE RESERVED
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A2- 251 BAI LOUT
A. THE CDR I S RESPONsI BLE FOR BAI LOUT ACTI ON.

B. THE MCC W LL EVALUATE ALL PGOSSI BLE ENERGY MANAGEMENT ACTI ONS
PRI OR TO RECOMVENDI NG BAI LOUT. ®[120894-17448B]

C. THE FOLLOW NG DEFI NI TI ONS APPLY TO THE BAI LOUT REG ONS
DEFI NED BELOW

1. MCC MAX RANGE LINe:  THI'S LINE IS GENERATED ON LANDI NG
DAY AND BASED ON A STRAI GHT-1 N APPROACH TO THE M NI MUM
ENTRY PO NT HAC, W TH MAXI MUM L/ D STRETCH TECHNI QUES AND
ACTUAL W NDS AND ATMOSPHERI C CONDI TI ONS.

2. MCC RTLS M NI MUMENERGY LINE: TH'S LINE IS GENERI C FOR
ALL FLI GHTS AND ASSUMES A FORWARD CG, M D- VEI GHT,
HEAVYWEI GHT | - LOADS, COLD ATMOSPHERE, AND NO W NDS.

3. MCC BAILQUT LINE: THI'S LINE I'S GENERI C FOR ALL FLI GHTS
AND REPRESENTS A BEST- ON- BEST MAXI MUM CAPABI LI TY, BASED
ON 3 SI GVA FAVORABLE W NDS, MAXI MUM HAC SHRI NK, AND
MAXI MUM ORBI TER L/ D.

D. AN MCC BAI LOUT RECOVMENDATI ON W LL BE MADE BASED ON THE
FOLLOW NG CRI TERI A, USI NG THE BEST AVAI LABLE SI TE, RUNWAY,
AND STATE VECTOR SOURCE, AND W THOUT REGARD TO TOUCHDOWN,
BRAKE ENERGY AND ROLLOUT MARG N PLACARDS:

TH S RULE CONTI NUED ON NEXT PAGE
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1. CGREEN. BAILOUT NOT REQU RED (CALL ONLY REQUI RED I F
TRANSI TI ONI NG FROM THE “ YELLOW REG ON) .

a. EOM LANDI NGS: ORB TER ENERGY/ VEI GHT ABOVE THE MAX
RANGE LI NE.

b. ALL OTHER LANDI NGS ORBI TER ENERGY/ VEI GHT ABOVE THE
MCC RTLS M NI MUM ENERGY LI NE. ®[120894-1744B]

2. YELLOW BAILOUT | F DEEMED NECESSARY BY THE CDR;, MCC
CONTI NUES TO MONI TOR.  ®[120894-1744B]

a. EOM LAND NGS: ORBI TER ENERGY/ VEI GHT BELOW THE MAX
RANGE LI NE AND ABOVE THE MCC BAI LOUT LI NE.

b. ALL OTHER LANDI NGS ORBI TER ENERGY/ V\EI GHT BELOW THE
MCC RTLS M NI MUM ENERGY LI NE AND ABOVE THE MCC
BAI LOUT LI NE.
3. RED: MCC RECOMVENDS BAI LOUT.
ORBI TER ENERGY/ VEEI GAT BELOW THE MCC BAI LOUT LI NE.

E. | F PGSSIBLE, BAILOUT WLL BE DECLARED NO LONER THAN 50K FT
ALTI TUDE (70K FT FOR ECAL).

TH S RULE CONTI NUED ON NEXT PAGE
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A2- 251 BAI LOUT  ( CONTI NUED)

F.  NORVALLY, ZERO DEGREES OF BANK W LL BE USED FOR BAI LOUT
GUI DANCE “ FREEZE” CONDI TI ONS. HOWEVER, THE MCC MAY PROVI DE A
DESI RED BANK ANGLE (UP TO 10 DEG) | F REQUI RED TO AVA D
ORBI TER | MPACT | N POPULATED AREAS.

G |F BAILOUT |'S DEQLARED FOR ECAL, A TURN SHALL BE EXECUTED TO
A HEADI NG OF 120 DEG, UNLESS FDO DETERM NES | N REAL TIME A
HEADI NG MORE FAVORABLE FOR SAR OPERATIONS (E. G, PARALLEL THE
COAST, ETC.)

Reference Rule {A1-6}, SHUTTLE COMMANDER AUTHORITY, for CDR responsibilities.

The MCC has more accurate evaluation tools with which to determine energy capability and uses radar
tracking data (when available) as the prime state vector source. All energy management and recovery
procedures will be evaluated prior to any bailout recommendation being issued by the MCC. Three
bailout zones, green, yellow, and red, have been identified for MCC bailout recommendation, based on
areas delineated on FDO Energy/Weight versus Range-to-go displays.

The bailout green zone is defined as that area above the MCC maximum ranging capability linewhich is
generated for EOM on landing day, based on a straight-in approach to the minimum entry point HAC,
with maximum L/D stretch techniques and actual winds and atmospheric conditions. For all other cases,
this flight and landing day-specific actual capability line does not exist, and the MCC RTLS minimum
energy linewill beused. Thislineis generic for all flights and assumes a forward CG, mid-weight,
heavyweight 1-loads, cold atmosphere, and no winds. These two lines generally lie very close together.
In the green region, bailout is not required. A green zone call is not made unless the vehicle has
recovered from the yellow zone below.  ®[120894-17448B]

TH S RULE CONTI NUED ON NEXT PAGE
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The bailout yellow zone is defined as that area below the MCC maximum ranging capability line,
described above (again, when a max range line is not available, the generic MCC RTLS minimum
energy linewill be used), but above the MCC bailout line. The bailout lineis generic for all flights and
represents a best-on-best maximum capability, based on 3 sigma favorable winds, maximum HAC shrink,
and maximum orbiter L/D. Inthisregion, thea*“ bailout yellow zone” call will be made. Requestsare
likely to be made for runway/HAC redesignation, stretch techniques, and relaxation of NZ, surface wind,
touchdown point, and rollout margin constraints to increase available runways. Below the maximum
ranging capability line, thereisless than a 50 percent chance of reaching the field. In thisregion, the
MCC will only advise the crew of the energy situation and continue to monitor their progressin making
up the energy shortfall. Afinal bailout decisionisthe CDR scall. ®[120894-17448]

The bailout red zone is defined as that area bel ow the MCC bailout line described above. In thisregion,
there is no chance of reaching the runway threshold and the MCC will recommend bailout. To provide
adequate time for bailout operations, bailout will be declared at an altitude no lower than 50K ft, if
possible. For ECAL trajectories, 70K ft is used to allow adequate time to execute a maxi mum turn of
180 deg prior to initiating bailout, thus ensuring bailout over water.

The MCC will recommend a bank angle in order to improve recovery effectiveness or to steer away from
populated areas. Analysis has shown that a bank angle of greater than 10 deg can cause the vehicle to
turn a full 360 deg of heading with impact occurring in the crew bailout landing area. If bailout is
required during an ECAL, a turn to a standard heading of 120 deg will be made to avoid orbiter land
impact and to provide search and rescue (SAR) forces with a consistent heading with which to begin
rescue operations, unless the FDO can determine a mor e favor able heading based on knowledge of the
positions and potential ranging capability of the SAR forces. ®[120894-1744B]

A2-252 GCA CRI TERI A

| F THE TRAJECTORY DI VERGES AND APPROACHES ENERGY LI M TS POST-
TRACKI NG, CSS W LL BE SELECTED AND GCA PERFORMED. AUTO GUI DANCE
W LL BE RESELECTED WHEN ENERGY AND NAVI GATION ARE WTHI N LIM TS,
THE GCA W LL ALSO BE TERM NATED WHEN THE CREW TAKES OVER AFTER
VI SUAL ACQUI SI TI ON OF THE RUNWAY. @©[120894-1663]

Generally, the entry trajectory can get into an off-nominal emergency situation by (1) incorporating
erroneous navigation data into guidance and flight control, and (2) selecting an incorrect or invalid
landing site. Performing GCA provides a possibility of making the runway.
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A2- 253 ENERGY MANAGEMENT

| F 1 NSUFFI CI ENT OR EXCESS ENERGY EXI STS TO ACH EVE THE TARGETED
APPRCACH TO THE SELECTED RUNWAY, THE FOLLOW NG OPTI ONS W LL BE
EVALUATED FOR CORRECTI ON OF THE ENERGY ERROR

A. OVERHEAD/ STRAI GHT- I N HAC RESELECTI ON
B. NOM NAL/M NI MUM BENTRY PO NT SELECTI ON

C. RUNWAY REDESI GNATI ON - MAY RESULT I N VI CLATI ON OF TOUCHDOWN,
BRAKI NG, AND/ OR ROLLOUT MARG N CONSTRAI NTS

D. GROUND CONTROLLED APPROACH ( GCA)

Several options are available to correct a bad energy situation. These options include HAC reselection
(overhead/straight-in), runway redesignation, final approach entry point downmoding (NEP/ MEP), or
GCA. No action will be recommended until data shows that the energy error islarge enough that the
prime selected runway/HAC cannot be achieved or will cause the vehicle to exceed H-dot or g-limits
while following auto guidance.

Runway redesignation or HAC resdlection are both very powerful methods of changing the required
range-to-go (energy requirements). These two methods are preferred since valid guidance commands
are available. Runway redesignation may be recommended over HAC reselection, based on the amount
of energy correction required. The approach direction relative to the runway layout will define whichis
the most effective option for correcting the energy error (range error). Redesignation may result in
selection of a runway which violates some of the touchdown, rollout, or brake energy constraints.
Reaching the runway final approach within an acceptable energy corridor has priority over satisfying
the touchdown and rollout constraints. All efforts will be made to redesignate to runways which satisfy
the touchdown and rollout criteria.

Downmoding the final approach entry point (NEP to MEP) does provide valid guidance commands;
however, the MEP selection greatly reduces the amount of time available for trajectory corrections on
final approach. (NEP intercepts final approach at approximately 12K feet; MEP is at approximately 6K
feet.) Once each of the above options has been evaluated and excessive energy error persists, a GCA
will berequired. The GCA may include HAC or runway reselection and will require action outside of
the current guidance capability in order to correct therange error.
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A2- 254 ENTRY STRI NG REASSI GNVENT

A. PRIOR TO MM 304, RESTRING NG WLL BE PERFOCRMED TO REGAI N FULL
CAPABI LI TY FOLLOWN NG A GPC FAI LURE.

The timeframe between post-deorbit burn and the transition to MM 304 is generally quiet froma
computer point of view and crew workload. As such, therisk of restringing is considered to be low.
Consequently, restringing will be performed to regain full capability for the dynamic phases of entry
(MM 304/305).

B. RESTRI NG GPC/ STRING COVBI NATI ONS W LL BE SELECTED WHI CH
MOVE THE LEAST NUMBER OF STRI NGS WHI LE SATI SFYI NG CRI Tl CAL
CAPABI LI TY OR ONE- FAULT TOLERANT REQUI REMENTS AS | DENTI FI ED
| N PARAGRAPH C.

The greater the number of strings moved during a restring attempt, the more complicated the restring
process. With thisin mind, “ good” strings should not be taken from “ good” GPC's unlessthereisno
other method of satisfying the identified requirementsin orbiter systems.

C. DURI NG ENTRY/ GRTLS (MMM 304, 305, 602, AND 603), RESTRI NG NG
W LL BE PERFORVMED AS FOLLOWS (TI ME PERM TTING TO REGAI N THE
FOLLOW NG CRI TI CAL SYSTEMS CAPABI LI TY:

Certain systems capabilities are required to be maintained for safety considerations where the BFS
cannot provide additional systems capability.

1. NOSE WHEEL STEERING (FOR RTLS/ TAL/ AOA (KSC) OR ANY SITE
W TH KNOAN DI RECTI ON CONTROL PROBLEMS) .

NWSisrequired to maintain lateral control during rollout at landing sites where the lateral runway
environment is limited. BFS engage at touchdown to recover NWSis an option. However, it was
determined to attempt restring during entry to regain NWS and accept risk of BFS engage as a result
of therestring instead of nominally engaging the BFSfor this case at NGTD. Reference Rule {A10-
141A}, NOSE WHEEL STEERING (NWS), for NWSdirectional control requirements.

TH S RULE CONTI NUED ON NEXT PAGE
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2.  ASA COMVAND ( MAI NTAIN TWO ELEVON, RUDDER, AND SPEEDBRAKE;
MAI NTAI N ONE BODY FLAP) .

Two elevon, rudder, and speedbrake FCS command channels (each of which have four command
channels) are required since flying with only one FCS channel on an actuator is an uncertified flight
control mode. Only one of three body flap command channelsis required to maintain acceptable drive
capability. Control may be available long enough to allow restring procedures to be completed to
regain the required FCS channels rather than defaulting over to the BFS

3. VENT DOORS:

a. FORWARD/ AFT VENT DOORS | F REQUI RED TO REGAI N THE
CAPABI LI TY TO OPEN AT LEAST ONE SIDE OF THE FWD AND
AFT COVPARTMENTS FOR SUFFI CI ENT VENTI NG

Data presented at the Ascent/Entry Flight Techniques Panel (A/E FTP) #43 (August 1988) showed that
adequate venting margins could be maintained if at least one side of the forward and aft compartmentsis
opened by 70,000 feet altitude. Failuresresulting in loss of open capability on both sides of the forward
or aft compartments would result in structural failure and loss of crew/vehicle. Therefore, a critical bus
reassignment prior to or at TAEM to regain the open capability on at least one side should be
performed, when applicable.

b. M DBODY VENT DOORS ®[051194-1586A]
(1) FOR LOSS OF MORE THAN TWO M DBODY VENT DOORS
OR
(2) FOR LCOSS OF OPPCsl NG M DBODY VENT DOORS

JSC Engineering presented a venting analysis of the modified vent door configuration (vents 4 and 7
deleted) at the A/E FTP #87 (February 1992). The data showed that positive structural margins exist for
a nominal entry trajectory, even after two midbody vent doors have failed closed. This analysis was
performed only for scenarios that could result from two electrical/avionics failures. Because opposite
vent door failures (i.e., left/right 5) require more than two failures, they were not specifically analyzed,
but to assure adequate venting, a restring should be performed. JSC Engineering also presented data
which suggested that opposite forward and aft compartment vent doors are redundant to each other in
providing adequate venting for a nominal entry. ®[051194-1586A]

TH S RULE CONTI NUED ON NEXT PAGE
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The A/E FTP #87 members concluded that a critical bus reassignment should only be performed after
loss of more than two midbody vents has occurred for either vehicle configuration. Restringing for these
cases provides the most prudent venting management plan, trading the effects of a potentially dispersed
entry trajectory with the potential risks of a dynamic restring of flight-critical buses.

4. MPS LHy MANI FOLD ENTRY PRESSURI ZATI ON (FOR RTLS/ TAL).
®[022802-5221 |

Thereisinsufficient time on RTLSand TAL entries to dump all hydrogen from the Main Propulsion
System (MPS) LH» manifold. The pressurization of the LHo manifold with helium prevents air from
being ingested into the manifold during entry. The loss of this helium pressurization will result in the
creation of an explosive mixture in the LHo manifold as air is ingested and mixes with the hydrogen
residuals. Although difficult to quantify, the hazard to the flight crew from an explosive mixturein the
MPS LH» manifold represents an unnecessary risk. At the A/E FTP #168 (October 27, 2000), it was
decided that the recovery technique for the loss of LH» manifold pressurization could be a saitch throw,
temporary port mode (to latch the LH» manifold pressurization commands), or restring. In general, a
switch throw will be attempted before a port mode, which will be attempted before a restring; however,
the recovery technique used will depend upon the specific flight phase and failure scenario present in the
orbiter. ®[022802-5221]

D. RESTRING NG WLL NOI' BE PERFORMED W THOUT PRI OR MCC
COCRDI NATI ON.

The MCC is prime for determining when restringing isrequired as a result of multiple failures and the
resulting GPC/string assignments required to satisfy critical capability and systems fault tolerance as
identified in the preceding rules. The MCC is prime for determining the acceptability of restringing
based upon the failure signature and conditions and for determining an acceptable data bus
reassignment configuration. As a minimum, voice description of the failure and identification of the
proposed bus reassignment must be coordinated with the MCC prior to performing any restring.

E. FOR A SINGLE GPC FAI LURE, RESTRI NG NG W LL NOT BE PERFORMED
AFTER EI M NUS 5 M NUTES.

El minus 5 minutes was selected as the last time for which restringing would be performed as a result of
a single GPC failure in order to allow recovery time prior to El to regain PASS capability should the
restring be unsuccessful.

TH S RULE CONTI NUED ON NEXT PAGE
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F. RESTRING NG WLL NOTI' BE PERFORMED AFTER HAC | NTERCEPT.

Crew workload increases after HAC acquisition as concentration is directed towards the immediate
landing tasks. Restringing will not be performed during this timeframe so as not to divert crew attention
away from the critical landing phasetasks. Although no fault tolerance exists, the exposure to the next
failure is minimized since the time between HAC intercept and touchdown is relatively short.

G RESTRING NG W LL BE PERFORMED TO REGAI N CRI TI CAL CAPABI LI TY
| NDEPENDENT OF THE BFS STATUS. FOR CASES WHERE RESTRI NG NG
| S ACCEPTABLE TO REGAI N FAULT TOLERANCE ( REF. PARAGRAPH A),
AN ENGAGEABLE BFS MJUST BE AVAI LABLE.

The BFSis normally required when restringing is performed as a precaution against the low probability
occurrence that the restring action may result in loss of the PASS set. However, when the vehicle has
sustained failures such that less than critical capability remains (a capability which must be maintained
or aloss of crew/vehicle will result), restringing will be performed to regain the needed capability
independent of the BFS status in order to maintain the flying status of the orbiter.

If the BFSis not available and less than critical capability remains, restring is allowed to recover the
PASS capability to control the orbiter. If the BFSis available and conditions are such that either a BFS
engage or a dynamic restring will recover the critical capability, restring will be attempted if time
permits completion of the restring while still maintaining the BFS engage option.

Rules {A2-5}, PORT MODING/RESTRINGING GUIDELINE; {A5-209}, ENTRY MPSHELIUM
PURGING FOR CRITICAL VEHICLE POWER/COOLING; {A7-6}, DATA PATH FAILURE; {A7-102},
PASSDATA BUSASSGNMENT CRITERIA; {A7-105}, MDM PORT MODING; {A7-52},
ASCENT/ENTRY BFSMANAGEMENT GUIDELINES, and {A10-25}, APU HIGH SPEED
SELECTION/SHIFT referencethisrule. ®022802-5221] ®[ED ]
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CREW TAKEOVER ( DOANMODI NG FROM AUTO TO CSS) PRI OR TO NOM NAL
TAKEOVER ALTI TUDE W LL BE PERFORVED FOR THE FOLLOW NG REASONS
ONLY (REF. RULE {A4-208}, ENTRY TAKEOVER RULES):

A. TO AVO D LOSS OF CONTROL OF THE VEH CLE.

B. TO PRESERVE THE TRAJECTORY W THI N THE TARGETED RUNWAY LANDI NG
CAPABI LI TY.

Whenever the crew must override the guidance limitations to maintain adequate energy capability for
reaching the prime selected runway, the CSS mode must be selected. Whether under GCA control or
manually flying with visual assistance, the crew must select CSS and bypass the onboard guidance
commands.

C. DELTA STATE UPDATES:
1. ANY PGCSI TION AND VELCCI TY DELTA STATE.

2. A POSI TION-ONLY DELTA STATE BETWEEN M6 AND TAEM (M2.5 FOR
EOM ACA, MB.2 FOR RTLS).

CSSmode isrequired for all position/velocity delta states to avoid severe attitude transients once the
onboard NAV is updated. For OPS 3 position-only delta states between M5 and TAEM, CSS must be
selected to avoid strong attitude transients. MM 304 entry guidance will very aggressively attempt to
remove energy errors by TAEM interface (M2.5). Above M5, the guidance has more time to correct
energy errors. Therefore, position delta states above M5 should not cause severe transients. After the
energy has converged close to nominal, the crew can reselect auto. GRTLSguidanceis not as
aggressive as OPS 3 guidance in removal of energy errors by TAEM interface (M3.2). ®[052401-4524A]

D. GPS NAVI GATI ON UPDATES WHEN PERFORMED AS AN ALTERNATI VE TO
DELTA STATE UPDATES.

Once GPS state vector accuracy has been confirmed with ground filter solutions, a GPS update is
preferred over the delta state update process to correct onboard navigation errors that exceed flight rule
limits. Metering logic, which limits the updates to the user parameter reset state, may be overridden
prior to the GPSforce procedure to expedite the time required to update the user parameter reset state.
If metering is overridden, CSSmode is required for all GPSto NAV force operations to avoid severe
attitude transients once the user parameter reset stateis updated. ®[052401-4524A]
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EARLY PONERDOVWNS ARE DEFI NED AS REMOVAL OF POVNER FROM THE ORBI TER
ELECTRI CAL BUSES PRI OR TO EOM PONERDOWN.  EARLY POWERDOWN W LL

BE ACCOWMPLI SHED FOR ELS LANDI NGS, FAI LURE OF THE COOLI NG CART,

ANY ORBI TER MALFUNCTI ONS THAT CONSTI TUTE A SAFETY HAZARD (E. G,
FUEL LEAK), OR THE THREAT OF SI GNI FI CANT ORBI TER EQUI PMENT
DAMAGE. |IN ALL CASES, TH S WLL BE W THOUT REGARD TO THE

| NTEGRI TY OF ANY RETURNED PAYLOAD.

A2- 257 DEORBI T BURN TERM NATI ON

THE DECRBI T BURN W LL BE TERM NATED (PRI OR TO EXCEEDI NG A SAFE
PERI GEE AS PROVI DED ON THE DEORBI T/ ENTRY/ LANDI NG ( DEL) PAD FOR
THE FOLLOW NG FAl LURES:

A.  OVB PROPELLANT TANK ( ABOVE SI NGLE TANK COVPLETI ON HP ON DEL
PAD) .

B. PASS REDUNDANT SET FAIL OR RS SPLIT FOR WH CH RECOVERY HAS
NOT BEEN ATTEMPTED.

C. | MJ DI LEMVA.
D. TWO MAI N BUSES.
E. TWO OM5 ENA NES (I F RCS DOWNMODE CAPABI LI TY DOES NOT EXI ST) .

The deorbit burn will be terminated for systems failures which preclude controllability or the ability to
perform a safe entry. Loss of fault-tolerance will not be cause for terminating the deorbit burn.

For failure of both OMS engines, propellant may not be available to complete the deorbit burn with the
RCS+Xjetsto theoriginal targets. The deorbit burn must be terminated and retargeted to shallower
targets. Thisretargeting will require a 24-hour deorbit delay.

A2- 258 BFS ENGAGE

BFS WLL BE ENGAGED | N ENTRY FOR THE FOLLOW NG
A.  LOSS OF REDUNDANT SET.

B. LOSS OF CONTROCL.

Reference Rule {A7-1}, PASSDPSFAILURE. ®[071494-1636]
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A2- 259 CHASE Al RCRAFT OPERATI ONS

A.  T-38 CHASE Al RCRAFT W LL BE UTILIZED ON AN “AS REQUI RED’
BASI S.

T-38 chase aircraft can be used to provide photo documentation of orbiter condition and damage prior
to touchdown and rollout, visual inspection for fluids, flames, gear door damage, etc., backup for
altitude and airspeed, visual call to orbiter crew in case of wind screen obscurations, and downlink TV to
NASA/PAO.

B. T-38 CHASE RENDEZVOUS W LL BE DI SCONTI NUED I F:

1. VI SUAL/ RADAR CONTACT NOT ESTABLI SHED WTHIN 1 M NUTE OF
ORBI TER RENDEZVOUS PO NT AT 40K FEET MsL

2. VI SUAL CONTACT NO' ESTABLI SHED WHEN W THIN 4 NM AS
REPORTED BY RADAR CONTROLLER DI RECTI NG THE | NTERCEPT

3. CHASE RENDEZVOUS NOT COVPLETE BY PREFLARE
4. VI SUAL CONTACT LOGST AFTER RENDEZVOUS

The T-38 chase aircraft will break off from the rendezvous attempt when it is considered unsafe to
continue. Attempting a join-up without visual contact could result in vehicle collision or createa
situation that would cause the orbiter to maneuver to avoid impact. Chase aircraft procedures are found
in Aircraft Operating Procedures, Volume 1, T-38A Aircraft.

C. CHASE Al RCRAFT WLL MAINTAIN A M NI MUM LATERAL SEPARATI ON OF
200 FEET FROM THE ORBI TER DURI NG THE AUTOLAND PORTI ON OF THE
LANDI NG APPROACH.

The orbiter autoland flight path characteristics are unpredictable and may be abrupt. A 200-foot T-38
chase aircraft separation will allow the chase pilot adequate time to safely avoid unexpected orbiter
maneuvers.

VOLUME A 11/21/02 FINAL, PCN-1 FLIGHT OPERATIONS 2-245
Verify that this is the correct version before use.



NASA - JOHNSON SPACE CENTER

FLIGHT RULES

A2- 260 ENTRY LOAD M NI M ZATI ON

IF 1T 1S REQURED TO M NIM ZE ENTRY LOADS, THE FOLLOW NG STEPS
W LL BE CONSI DERED:

A.  DELETE ENTRY TEST MANEUVERS.

B. SELECT RUNVAY AND HAC TO M NI M ZE TAI LW ND COVPONENT AT HAC
| NTERCEPT.

C. SELECT AN SLS I F SI GNI FI CANT W NDS AND/ OR TURBULENCE CANNOT
BE AVO DED AT THE PLS.

Reference Rule {A10-203B}, PLBD CRITICAL LATCHES
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A2- 261 ENTRY DTO AUTO MODE/ CROSSW ND DTO GO NO- GO
FAILURE OF AERO PTI DTO AUTO MODE XWIND DTO
NO-GO NO-GO  [1] NO-GO  [10]
APU/HYD
1 APU 3] X
2 APU [3] X X
DISPLAYS
2 ADI'S X
CDR HUD X
(IF NO PAPI'S AND BALL BAR)
CONTROLLERS
RHC: 1LCH X
L RHC X
2L AND 2R 3] X X
RPTA: 2L OR 2R X [9]
GNC
2 AA'S (LAT) 3] X X
2 AA'S (NORM) [12] X (<M 2.5) X (<M 2.5)
2 RGA'S 3] X X
2IMU (OR 1 IMU + BITE) 3] X X
2 ADTA'S 5] X
ADTA NOT INCORP X(<M2) [7]
FCS CH: 2 ELEV 3] X X
2S/B 3] X X
2 RUD 3] X X
2 BF 3] X X
RDDU: 2 POWER SUPPLY (A, B, OR C) X
LOSS OF WOW/WONG NO SSME REPOSITIONING X
DPS
GPC 1 (NOT RSTNG) X
GPC 2 (NOT RSTNG) X
GPC 3 (NOT RSTNG) X
2 GPC (RSTNG) X
2 GPC (NOT RSTNG) X X (<M 2.5) [12] X
FF1 X
FF2 X
FF3 X
2 FF X X (<M 2.5) [12] X
2FA X X
AFT RCS
LEAK X
2 YAW JETS ON SAME SIDE X
1 YAW JET AND CG OUTSIDE NOM LIMITS X
2 P JETS, SAME SIDE, SAME DIR X (q<40)
MIN RCS QTY X
EWD RCS (FWD RCS DTO ONLY)
2 YAW JETS SAME SIDE X
MIN FWD RCS QTY 2] X
LEAK X
LOSE LK DETECT 18]
LOSE FAIL OFF DETECT i8]
LOSS OF FRCS GAUGING X
PROP BULK TK TEMP <70° F X

®[090894-1562] ®[111094-1690B] ®[041196-1782A] ®[041097-4890A]
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A2- 261 ENTRY DTQ AUTO MODE/ CROSSW ND DTO GO NO- GO
( CONTI NUED)
FAILURE OF AERO PTI DTO AUTO MODE XWIND DTO
NO-GO NO-GO  [1] NO-GO  [10]
LANDING/DECEL
TIRE (LEAK) X
ISOL VLV X
<100% BRAKES X
NWS X
XRANGE > DTO XRANGE LIMIT
? PRIOR TO FIRST ROLL REVERSAL X
? AFTER FIRST ROLL REVERSAL 6]
TRIM/RATES
AlL > +1.5° X X
ELEV > 3° (FROM EXPECTED) X X
RATES (PTI)
PITCH > 3 DEG/SEC [13]
YAW > 3 DEG/SEC [13]
ROLL > 7 DEG/SEC [13]
DOWNMODE
FCS PROBLEM 3] X X X
AOA X X
ENERGY OFF NOMINAL
ROLL REF. ALERT X
ABOVE UPPER TRAJ LINE X
NAV PROBLEM REQ MCC GCA OR VEL X X
AND POS UPDATE
NO A/L BY 6K X
PLB
PLBD LATCHES X [4]
DATA
OPS RECORDERS X (LOS)
GROUND SYSTEMS
NO RUNWAY AIMPOINT X
XWIND
<10 KNOTS PEAK X
>15 KNOTS PEAK X
>10 KNOTS GUST X
VENT DOORS (FWD RCS DTO ONLY)
ANY OPEN VENT DOOR (FWD, MID, [20]

AFT)

®[111094-1690B ] ®[041196-1782A] ®[041097-4890A]
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A2- 261 ENTRY DTO AUTO MODE/ CROSSW ND DTO GO NO- GO

NOTES:

(1
(2
(31

[4
(5]
6]

[

8l

Bl

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
(18]
[19]
[20]

( CONTI NUED)

GROUND OR CREW CALL.
PROVIDED BY FLIGHT-SPECIFIC ANNEX.

RETARGET TO REQUIRED RUNWAY IF AVAILABLE (REF. RULE {A2-207}, LANDING SITE SELECTION).
®[ED ]

CRITICAL LATCH RULE {A10-203B}, PLBD CRITICAL LATCHES, APPLIES.
PTI's AUTOMATICALLY INHIBITED BELOW M = 2.5 WITHOUT AIR DATA.

GROUND CALL REQUIRED FOR INITIATION OF PTI's (REF. RULE {A4-209}, AERO TEST MANEUVERS). VALID

TELEMETRY REQUIRED FOR EVALUATION OF ORBITER ENERGY STATE AND DRAG PROFILE. ®[ED
RESERVED ®[041196-1782A]

DESELECT AFFECTED JET.

RESERVED ®[041196-1782A]

CONSIDER RUNWAY REDESIGNATION (>M 6) TO AVOID CROSSWIND LANDING.

RESERVED

PITCH AUTO MODE NO-GO FOR M < 2.5.

PTI's AUTOMATICALLY TERMINATED WHEN RATE LIMITS EXCEEDED.

RESERVED

RESERVED

RESERVED

RESERVED ®[041097-4890A]

RESERVED ®[111094-1690B]

RESERVED ®[041097-4890A]

FWD RCS DTO IS GO. H, CONCENTRATIONS PREDICTED TO BE WELL BELOW FLAMMABILITY HAZARD.

TH S RULE CONTI NUED ON NEXT PAGE
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A2- 261 ENTRY DTQ/ AUTO MODE/ CROSSW ND DTO GO/ NO- GO
( CONTI NUED)

a. AERO PTI DTO NO-GO:

The AERO PTI and Xwind DTO’swill not be performed when navigation or flight control systems
arefail critical. Maintaining single-fault tolerance for AUTO flight control, and allowing an
acceptable crew workload are required for performing the DTO’s. In addition to be GO for the
Xwind DTO, single-fault toleranceisrequired for the CDR's displays and controls.

(1) APU/HYD

2 APU - If two APU/HYD systems are lost, the remaining system must supply all necessary
loading to performentry. PRL will limit the available hydraulic power in an optimum
management scheme in order to prevent overloading the single remaining system. Data has
shown that entry PTI’ s place a short duration high load on a hydraulic system. For this
reason, aero PTI’ Sshould not be performed in order to minimize stress on the single
APU/HYD system.

(2) DISPLAYS

(@) ADI
AERO PTI DTO:
The ADI isrequired to monitor vehicle attitude and rates for crew takeover.

(b)) CDRHUD
XWIND DTO:
The CDRrélies on the HUD for critical landing data and cues. Flying is more difficult
without this instrument, and landing in high crosswinds increases the level of difficulty.
The CDR' sHUD is not required if PAPI’s and ball bar are available, since these

landing aids provide guidance for the approach and glide slope.

TH S RULE CONTI NUED ON NEXT PAGE
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A2-261

ENTRY DTQ/ AUTO MODE/ CROSSW ND DTO GO/ NO- GO
( CONTI NUED)

(3) CONTROLLERS

(@)

(b)

RHC
L RHC-ONE CHNL FAILED L RHC FAILED
XWIND DTO:

The left RHC is either zero-fault tolerant or failed. It isvery desirable for the CDR to
manually control the vehicle during approach and landing. For this reason, the PLT will
not execute the DTO. If the PLT must fly (left RHC failed), then it is prudent to
redesignate, if possible, to a runway with more nominal conditions.

TWO RHC CHNL’SFAILED EACH SDE

AERO PTI DTO, XWIND DTO:

The next failure could cause vehicle control problems since the output fromthe
remaining two channelsis summed. The additional maneuvers associated with the
DTO' s increase the possihility of having vehicle control problems with the next failure.
For these failures, at least one of the flight controller power switches should be turned
OFF, and both when not being used (ref. Rule {A8-105}, CONTROLLERS).

RPTA

TWO RPTA CHNL’'s FAILED ONE SDE

XWIND DTO:

The RPTA channels are zero-fault tolerant and the DTO is NO-GO since NWS must be
powered off (ref. Rule {A10-141E}, NOSE WHEEL STEERING (NWS)).

TH S RULE CONTI NUED ON NEXT PAGE
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A2- 261 ENTRY DTQ/ AUTO MODE/ CROSSW ND DTO GO/ NO- GO
( CONTI NUED)

(4 GNC
(& AAs
TWO LATERAL AA’s FAILED
AERO PTI DTO:
The AA lateral feedback is used for turn coordination to reduce the effects of IMU
errors. Itisalso used in theroll/yaw channel to help formthe lateral (Ny) command.
The next failure could cause bad vehicle control.

XWIND DTO:

The lateral AA feedback is zero-fault tolerant and the DTO is NO-GO since NWS must
be powered off (ref. Rule {A10-141E}, NOSE WHEEL STEERING (NWS)).

(b) TWO NORMAL AA’'s FAILED
AERO PTI DTO, AUTO MODE:

The NORM AA feedback is used by guidance to form the Nz command for flight control
in MM 305. After two failures the systemis zero-fault tolerant in AUTO. Thecrewis
required to fly CSSin pitch in MM 305 (ref. Rule {A8-5}, ACCELEROMETER
ASSEMBLIES (AA) FAULT TOLERANCE), and aero PTI’s are automatically inhibited
whilein CSS

(0 RGA's
AERO PTI DTO, XWIND DTO:
The system s zero-fault tolerant for feeding bad vehicle rate data to the flight control
system. It isnot prudent to performthe DTO's since the added maneuver s increase the

risk for control problemswith the next failure.

TH S RULE CONTI NUED ON NEXT PAGE
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A2- 261 ENTRY DTQ/ AUTO MODE/ CROSSW ND DTO GO/ NO- GO
( CONTI NUED)

d IMU's
AERO PTI DTO, XWIND DTO:

After the second IMU failure or when one of the remaining two IMU’ s has a BITE, the
systemisfail critical. In either case, the next failure can cause navigation and flight
control to use bad IMU data. The additional maneuvers associated with the DTO’s
increase the probability of vehicle control problems with the next failure.

(e ADTA's
TWO ADTA's FAILED
XWIND DTO:

The system is zero-fault tolerant because the next failure requires the crew to fly theta
limits. Manual flying is more difficult with no air data, and the higher crosswinds
increase the piloting task.

ADTA NOT INCORPORATED
AERO PTI DTO, AUTO MODE:

If AD is not incorporated into G&C below M=2.5, aero PTI's are automatically
inhibited. If below M=2.0 and AD is not incorporated into G&C, the crew isrequired to
fly CSSin the pitch axisto control theta limits. Manual speedbrake is required below 5k
feet (ref. Rule {A8-111}, GNC AIR DATA SYSTEMS MANAGEMENT [CIL]). Note that
the XWIND DTO is NO-GO if it is known that AD will not be incorporated and it is still
possible to redesignate.

() FCSCHNL's
AERO PTI DTO, XWIND DTO:

The system is zero-fault tolerant for being in an uncertified flight control mode. The
additional maneuvers associated with the DTO’ s incur more risk with the next failure.

TH S RULE CONTI NUED ON NEXT PAGE
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A2-261

(9)

(h)

ENTRY DTQ/ AUTO MODE/ CROSSW ND DTO GO/ NO- GO
( CONTI NUED)

RIGHT DDU
XWIND DTO:

Theright DDU provides power for NWS. With two power supplies failed the DTO is
NO-GO since NWS must be powered off (ref. Rule {A10-141E}, NOSE WHEEL
STEERING (NWS).

LOSS OF WOW/WONG
XWIND DTO:

The crosswinds further complicate the piloting task for loss of WOW or WONG. Both
WOW and WONG are required in order to enable NWS, activate AUTO load relief, and
enter the rollout DAP mode at nose gear TD. A known loss of WOW or WONG requires
the crew to manually set the WOW and WONG discretes by pushing the SRB or ET Sep
pushbutton after nose gear TD. Potential delays inenabling NWS and increased piloting
task cause the DTO to be NO-GO.

As a result of OI-21 WOW modifications, the only two-failure scenarios of concern
involve the loss of both WONG discretes (MDM, BUS, or the discretes themselves).

(5) AFTRCS

(@)

(b)

(©

Once a leak is detected, the PTI’ swill be inhibited. This action prevents the PTI’s from
occurring while performing leak troubleshooting. The leak proceduresisolate a leg of
RCSjets at a time thus minimizing the amount of jets available for attitude control.
Inhibiting the PTI’ s ensures that any off-nominal perturbations that could possibly occur
during PTI execution will be prevented. If a nonisolatable leak is present or the NO-GO
criteriais violated due to isolation of the leak (minimum RCS quantity, |oss of jets), no
further PTI’swill be performed.

Due to the loss of fail-safe redundancy for orbiter control, the PTI’swill not be
performed.

RCS quantity checks are performed at different points during entry. The minimum
guantity includes 3-sigma entry usage at the check and PTI usage to the next check.
PTI’swill beinhibited to protect 3-sigma entry redlines. ®[041196-1782A]
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A2-261

ENTRY DTQ/ AUTO MODE/ CROSSW ND DTO GO/ NO- GO
( CONTI NUED)

(6) FWD RCS

(@)

(b)

(©

(d)

C)

(f)

Loss of two FWD RCSyaw jets on the same side would result in unbalanced jet firings
during PTI’s. The entry command SOP software will prevent the PTI’s from occurring
aslong as RCSRM has deselected the jets. If the FRCS yaw jets have become
unavailable prior to entry, the PTI’swill not be enabled ®[090894-1562] .

FWD RCS quantity checks are performed at different points during entry. The minimum
guantity includes PTI usage to the next check and ensures positive propellant flow from
the FWD RCS

Tank residual required to prevent screen breakdown

6771b (FWD RCStanks not designed for entry use)
+841b Gauge error

761 1b Total tank

-307 1b Hardwar e trapped

454 1b Minimum usable FWD RCS

+PTl Ib PTI usage

XXX 1b Total quantity check

Once a leak is detected, the PTI'swill beinhibited. This action ensures that the PTI's
will not occur during leak isolation. Leak troubleshooting consists of securing the entire
system. If the leak is nonisolatable or the minimum FWD RCS quantity is violated or
minimum jets violated, the PTI’ swill remain inhibited.

For the loss of RCS RM, the jets will be deselected and not utilized for the PTI’s. Per
Rule {A6-156}, RCSRM LOSS MANAGEMENT, jets with loss of RM will only be
selected if required for attitude hold or to maintain fail-safe redundancy. Because of the
risk of firing jets without RM and the low priority of FWD RCSPTI’s, the jets will not be
reselected to perform PTI’s.

FWD RCSgaging is required to monitor the propellant quantity to ensure that minimum
FWD RCS quantity will not be violated.

The FWD RCS bulk propellant temperature must be 70 deg F or greater at deorbit TIG.
Thisisrequired to prevent ZOT' s from occurring during PTI’s. Thisisan MCC call
since the crew has no insight into the parameter during OPS-3.  ®[090894-1562 ]
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A2-261

ENTRY DTQ/ AUTO MODE/ CROSSW ND DTO GO/ NO- GO
( CONTI NUED)

(7) TRIM/RATESCG ®[041196-1782A]

TRIM

(@)

(b)

(©

AILERON TRIM > + 2.0 DEGREES @[041196-1782A]
AERO PTI DTO:

The aileron trim saturation limit is 3.0 degrees. When the trim reaches 2.0 degrees, the
PTI’s should be inhibited to avoid possible control problems or high RCSusage. Based
on SESanalysis and previous flight data, 2.0 degrees is a comfortable margin for
control, while not being too restrictive. ®[041196-18724]

ELEVON TRIM > 3.0 DEGREES (FROM EXPECTED)
AERO PTI DTO:

The elevator schedule has a 1-degree deadband. Performing PTI’swith large elevator
trim could increase the level of difficulty in trimming the vehicle. Three degrees off
schedule is a sufficiently large elevator trim limit to permit aero maneuversin any
reasonable flight condition, yet provides adequate safety margins for control.

XWIND DTO:

This elevon trim condition indicates that the vehicle isin an off-nominal configuration
which may lead to additional problems. It is prudent then to NO-GO the XWIND DTO
and avoid complicating the situation during A/L and rollout.

VEHICLE RATES (PTI)
AERO PTI DTO:

These limits are in the software and will automatically inhibit (terminate) any PTI in
progress. The additional maneuvers associated with the PTI’ s could make it more
difficult for the FCSto damp the rates and regain good control.

TH S RULE CONTI NUED ON NEXT PAGE
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A2-261

(8)

(9)

(10)

ENTRY DTQ AUTO MODE/ CROSSW ND DTO GO NO- GO
( CONTI NUED)
(d CG
AERO PTI DTO:
With the X or Y CG out of the nominal CG box, continuous firing of ARCS jets may be
required to maintain attitude control. To ensure maximum control authority in an
uncertified configuration, aswell as to save propdllant, PTI’swill not be performed.
®[041196-1782A]
DOWNMODE
FCS PROBLEM

AERO PTI DTO, AUTO MODE, XWIND DTO:

If the vehicle is experiencing problems with the FCS, due to multiple systems failures and/or
unpredicted effects of the environment, then all flight control DTO's are NO-GO, and the
crew should fly CSS if required. The risks associated with performing the DTO’s are too
great while vehicle control is off-nominal.

PLB

PLBD LATCHES- It is acceptable to perform an entry with any one latch gang (bulkhead or
centerline) failed open. Entry loads should be minimized (per Rule {A10-203B}, PLBD
CRITICAL LATCHES, and SODB 3.4.2.3). Aero PTI’swill not be performed in order to
ensure a nominal entry.

DATA

According to the sponsor of the aero PTI DTO, the crew cannot evaluate the results from
onboard indications. Either real-time or recorded telemetry isrequired. Thisisin agreement
with the DTO requirements as documented in NSTS 16725, Flight Test and Supplementary
Objectives Document.

THI S RULE CONTI NUED ON NEXT PAGE

VOLUME

A 11/21/02 FINAL, PCN-1 FLIGHT OPERATIONS 2-257
Verify that this is the correct version before use.



NASA - JOHNSON SPACE CENTER

FLIGHT RULES

A2- 261 ENTRY DTQ/ AUTO MODE/ CROSSW ND DTO GO/ NO- GO
( CONTI NUED)

b. XWIND DTO NO-GO
(1) APU/HYD
1 APU and 2 APU

Loss of one APU/HYD system places the orbiter a single failure away from performing
entry/rollout on a single system. Orbiter handling qualities have been demonstrated to be
degraded when only a single APU/HYD systemis operating. If only one APU/HYD system
remains, conditions that could adversely affect the already degraded handling qualities
should be avoided if possible. Therefore, if one or two APU/HYD systems are lost, the
crosswind DTO should be NO-GO.

(2) LANDING/DECEL
(@ TIRE (LEAK)

For a confirmed main gear tire leak, a landing with a crosswind from the side of the
affected tireisdesirable. If aleakisconfirmed in a main or nose gear tire, the load-
carrying capability of that tire is reduced.

(b) BRAKE ISOL VLV

Loss of the ability to open one brake isolation valve puts the orbiter one failure away
from having only 50 percent braking capability. Full braking capability is required for
the crosswind DTO in order to ensure good control of the vehicle in high crosswind
conditions.

TH S RULE CONTI NUED ON NEXT PAGE
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A2- 261 ENTRY DTQ AUTO MODE/ CROSSW ND DTO GO NO- GO
( CONTI NUED)
() <100 PERCENT BRAKES
Full braking capability is required for the crosswind DTO in order to ensure good
control of the vehiclein high crosswind conditions.
(d NWS
NWSis the primary means of steering the vehicle during rollout. In a strong crossmnd,
differential braking may not be sufficient to maintain directional control.
(3) XWIND
(8 <10KNOTSPEAK ®[041097-4890A]
Winds less than 10 knots are not within the DTO limits and would not produce
conditions appropriate for collecting the required DTO data.
(b) >15KNOTSPEAK
Crosswinds greater than 15 knots peak violate nominal crossmind limits.
(c) >10KNOTSGUST ®[041097-4890A]
Crosswinds with gusts greater than 10 knots above the steady-state wind violate nominal
limits.
THI'S RULE CONTI NUED ON NEXT PAGE
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A2- 261 ENTRY DTQ/ AUTO MODE/ CROSSW ND DTO GO/ NO- GO
( CONTI NUED)

c. DPS

In general, DPSfailures that cause aero PTI DTO, auto mode, and crosswind DTO to be NO-GO
are driven by various failures in the GNC, MMACS, and/or PROP systenms.

GPC 1 (NOT RSTNG), GPC 2 (NOT RSING), FF1, FF2 - Crosswind DTO is NO-GO due to loss of
a left RHC channel, and for vehicles without improved NWS loss of GPC NWS,

GPC 3 (NOT RSTNG), FF3 - Crosswind DTO is NO-GO due to loss of a left RHC channel.

2 GPC (RSTNG) - Aero PTI DTO is NO-GO due to the inherent risk of another GPC failure which
would cause GNC systems violations for the DTO.

2 GPC (NOT RSTNG), 2 FF - Aero PTI DTO, auto mode (<M2.5), and crosswind DTO are all NO-
GO dueto multiple GNC LRU failures.

2 FA - Aero PTI DTO and crosswind DTO are NO-GO due to multiple GNC LRU failures. The
aero PTI DTO is also NO-GO due to two aft jets being down.

For additional technical information concerning the rationale for aero PTI DTO, auto mode, and
crosswind DTO NO-GO requirements, refer to the rationale for the GNC, MMACS, and PROP
Systems. ®[041097-4890A]
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A2-262 LANDI NG DTO S

A.  BRAKI NG OR NOSE WHEEL STEERI NG DTO TASKS MAY BE PERFORMED ON
DAYLI GHT LANDI NGS REGARDLESS OF THE WEI GHT/ CG OR FLI GHT
DURATI ON. ®[111894-16908]

B. BRAKI NG DTO TASKS MAY BE PERFORVED ON NI GHT LANDI NGS SO LONG
AS THEY | NVOLVE ONLY VARI ATI ONS | N BRAKI NG PRCFI LE OR
DECELERATI ON LEVEL. NO DTO STEERI NG TASKS USI NG DI FFERENTI AL
BRAKI NG W LL BE PERFORVMED ON NI GHT LANDI NGS. @[111894-16908]

C. NO DTO STEERI NG TASKS USI NG DI FFERENTI AL BRAKI NG OR NWs W LL
BE PERFORVED ON NI GHT LANDI NGS. @[111894-16908]

D. CROSSW ND LANDI NG DTO S ABOVE 12 KNOTS PEAK W LL NOT BE
PERFORVED ON NI GHT LANDI NGS OR EXTENDED DURATI ON ORBI TER
(EDO) FLI GHTS. @[111894-1690B]

Braking or nose whedl steering testing is acceptable during daylight landings since vehicle weight and CG
have minimal effects on the rollout piloting task, and visual cues are available to the crew to assess test
inputs/results. Braking tests at night are acceptable if they only involve basic braking functions such as
varying the deceleration levels or specific braking profile. Steering task DTO’s involving either
differential braking or nosawheel steering are not acceptable at night due to the loss of visual cues and
runway shadowing effects which put the crew and orbiter at unnecessary additional risk. The crossmind
limit for EDO or night flights has been set at 12 knots regardless of where you land. You may land with a
crosswind between 8 and 12 knots and still meet the crosswind DTO requirements, but the peak wind wil |
not be allowed to exceed 12 knots and approach the 15-knot normal crosswind DTO limit. ®[ED ]

E. THE CROSSW ND DTO MAY RESULT I N EXCEPTI ONS TO RULE {Al10- 143},
DRAG CHUTE DEPLOY TECHNI QUES.

If the crossmind DTO is GO per Rule {A2-261}, ENTRY DTO/AUTO MODE/CROSSWIND DTO

GO/NO-GO, the drag chute will be deployed after NGTD, as stated in the applicable Flight Rule Annex.
®[041097-4890A]

F. LANDI NG AND ROLLQJT DTO S WLL NOT BE PERFORMED ON ABORTS
(RTLS, TAL, AOA, FD1 PLS) UNLESS THEY ARE DATA GATHERI NG
ONLY, | NVOLVE NO CREW ACTI ONS, AND POSE NO ADDI TI ONAL RI SK TO
THE CREW OR VEH CLE. HONEVER, DATA FROM ANY ABORT LANDI NG
MAY BE USED TO SATI SFY PROGRAM DTO OBJECTI VES. @[100997-6294A]

Programmatic risk is high during an abort. Additional risk or crew distraction should not be incurred
for the sake of engineering data that can more safely be obtained on another flight. However, some
DTO's are data gathering only and are transparent to the crew; these are allowed. Some DTO’s cannot
be avoided (e.g., crosswind landings) during aborts and thus will be accomplished anyway. Thisrule
means that off-nominal crew actions (such as delayed drag chute deploy for the crosswind DTO) will not
be performed. ®[100997-6294A]
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A2- 263 STA/ WEATHER Al RCRAFT RUNWAY APPROACH OPERATI ONS
FOR SI TES W TH ONLY ONE RUNWAY

A.  PRELAUNCH (RTLS/ TAL)/ PREDEORBI T ( ACA/ EOV)

STA AND/ OR VWEATHER Al RCRAFT APPROACHES TO PLANNED LANDI NG
SITES WTH ONLY ONE RUNVWAY ( OPPOSI TE END MAY OR MAY NOT BE
AVAI LABLE) MAY BE PERFORMED AS REQUI RED TO ASSESS

NAVAI D/ VI SI BI LI TY STATUS. ONCE THE FI NAL GO FOR LAUNCH OR
THE DECRBI T BURN HAS BEEN G VEN, THESE OPERATI ONS W LL BE
TERM NATED UNLESS REQUI RED PER PARAGRAPH B.

B. POSTLAUNCH ( RTLS/TAL)/ POSTDECRBI T BURN ( AGA/ EOM

POSTLAUNCH OR POSTCEORBI T BURN, STA OR WEATHER Al RCRAFT
APPROACHES TO THE SELECTED RUNWAY AT LANDI NG SI TES W TH ONLY
ONE RUNVWAY (OPPOSI TE END MAY OR MAY NOT BE AVAI LABLE), WLL
ONLY BE DONE | F CONDI TI ONS MAKE SUCH AN APPROACH NECESSARY.
APPROACHES WLL BE MNIM ZED AND W LL BE PERFORMED TO REDUCE
THE RI SK OF RUNWAY LOSS DUE TO Al RCRAFT PROBLEMS ON APPROACH.
TO REQUI RE AN APPROACH POSTLAUNCH OR POSTDEORBI T, A CHANGE OR
CONCERN I N ONE OR MORE OF THE FOLLOW NG AREAS MJUST EXI ST:

1. VISIBILITY.
2. NAVAI D STATUS/ CAPABI LI TY.

For the case where a landing facility has only one runway (availability of its alternate end does not
matter), approaches to landing runways are still performed prelaunch or predeorbit burn to aid in
assuring that landing flight rules are met with respect to navaid and visibility status. Such approaches
are not considered a threat to landing prior to launch or the deorbit burn.

Once committed to a runway, approaches to that runway or its alternate end, should not be done unless
necessary to confirm the ability to land on that runway. Thereis no reason to continue to shoot
approaches to the selected runway if conditions have not changed since the commitment to use the
runway. If changes are suspected, however, additional approaches may be performed. If required, they
will be done such that risk of losing the runway due to approach aircraft problemswill be minimized in
order to preserve shuttle landing capability. Techniques to accomplish this include breaking off an
approach early or runway flybys vice approaches.
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A2- 264 EMERGENCY LANDI NG FACI LI TY CRI TERI A

THI'S RULE DOCUMENTS THE M NI MUM ACCEPTABLE LANDI NG FACI LI TY
REQUI REMENTS FOR COVM TMENT TO AN EMERGENCY LANDI NG VERSUS
BAI LOUT. | T APPLI ES FOR ALL LANDI NGS. ®[120894-1744B]

A, RUNWAY AT LEAST 7500 FT LONG AND 130 FT W DE. @[110900-3733C]

B. RUNWAY COORDI NATES RESI DENT I N THE ONBOARD SOFTWARE OR
AVAI LABLE FOR UPLI NK.

C. OPERATI ONAL TACAN OR DME WTHI N 50 NM OCF THE SI TE, AVAI LABLE
FOR | NCORPORATI ON | NTO THE NAV ( MAY REQUI RE UPLI NK) .

D. Al RSPACE AND RUNVAY CLEAR

E. CONFI RVATI ON OF FACI LI TY READI NESS FOR ORBI TER LANDI NG VI A
MCC OR CREW VA CE CONTACT W TH THE Al RFI ELD.

F. ACCEPTABLE WEATHER FOR ORBI TER EMERGENCY LANDI NG OPERATI ONS
(REFERENCE RULE {A2-6}, LANDI NG SI TE WEATHER CRI TERI A [ HC]).

G ACCEPTABLE LI GHTING FOR ORBI TER EMERGENCY LANDI NG OPERATI ONS.
| F LANDI NG AT NI GHT W THOUT XENONS, THE FOLLOW NG M NI MUM
REQUI REMENTS APPLY:
1. OPERATI ONAL RUNWAY EDGCE LI GHTS
2. ONE HUD OPERATI ONAL

THI'S RULE CONTI NUED ON NEXT PAGE
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A2- 264 EMERGENCY LANDI NG FACI LI TY CRI TERI A ( CONTI NUED)

Due to the inherent hazards of an orbiter landing, especially at a non-augmented facility, adequate site
readiness must be ensured before a landing will be attempted. The runway to be used must be of
sufficient length and width to accommodate a safe orbiter landing. The 130 ft val ue correspondsto the
narrowest approved ELSrunways in NSTS-07700, Volume X, Book 3. Although the effects of landing on
130 ft wide runways have not been evaluated directly, examination of data from the 2/00 Ames VMS
study on minimum acceptable runway length indicates adequate performance should be expected. This
study included crosswinds up to 15 kt on runways between 148 ft to 200 ft wide. The maximum lateral
excursions seen in this study were less than that required to stay on a 130 ft wide runway. Rio Gallegos,
Argentina, the only Program-approved Emergency Ste < 148 ft wide, is considered acceptable given the
significant gain in emergency deorbit capability it provides. However, until a minimum runway width
study is performed, any new runways less than 148 ft being considered for SSP use should be evaluated
on a case-by-case basis. The 7500 ft length is based on studies performed in the 2/00 NASA Ames VMS
session that showed acceptable performance can be obtained if additional TD energy is removed from
the system. @[1109-3733C ]

Prior to OI-30, a manual speedbrake technique can be used to stop the orbiter on a 7500 ft runway and
assumes the following: short field speedbrake logic is selected; Auto speedbrake is used down to 3000
ft; the speedbrake is manually set to the Auto speedbrake retract command plus 20 percent at 3000 ft;
limiting the maximum speedbrake setting to 75 percent; no speedbrake adjustment made at 500 ft;
touchdown at 195 KEAS, at maingear touchdown deploy the chute, derotate, and set the speedbrake to
100 percent; use maximum braking at nosegear touchdown. OI-30 software changes will eliminate the
need for the manual speedbrake procedure. Rule {A4-110}, AIMPOINT, EVALUATION VELOCITY,
AND SHORT FIELD SELECTION, will define when the manual technique is to be employed. Minimum
runway length for Space Shuttle purposes, as defined in Vol X, Book 3, considers usable underruns and
overruns for runway length. Usable runway length is measured from the threshold (actual or displaced)
to the end of the usable overrun. If no overrun is available, usable runway length is measured to the
end of the usable runway. Refer to AEFTP #165 minutes for further details. The runway must be
resident in the onboard software or available for uplink to allow guidance and navigation aids to be
used. ®[110900-3733C]

TH S RULE CONTI NUED ON NEXT PAGE
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A2- 264 EMERGENCY LANDI NG FACI LI TY CRI TERI A ( CONTI NUED)

An operational TACAN or DME is required to provide sufficient onboard navigation accuracy. The
coordinates must be resident in the onboard software or available for uplink to allow incorporation into
the navigation state. Fifty miles distance fromthe TACAN to the field is based on Monte Carlo analysis

of various TAL scenarios. Redundancy in the TACAN or its power supply is desirable but not required.
®[120894-1744B]

The airspace and the chosen runway must be clear. MCC or crew voice contact with the airfield is
required to ensure that the facility is prepared for the landing. In order to reduce therisk to the orbiter,
crew, and the general public/civilian population, it is necessary that an intended landing site be notified
of an attempted landing as soon as possible. Thiswill allow the airspace and runways to be cleared as
well as emergency equipment prepared. Notification may be via state department prearranged channels,

NASA agreed to communication channels, or via communication directly with the orbiter crew.
®[120894-1744B]

Acceptable weather for orbiter landing operationsisrequired. These criteria are documented in rule
{A2-6}, LANDING STE WEATHER CRITERIA [HC].

Restrictions are placed on night landings due to a significant loss of visual cues. As a minimum, runway
edge lights and a HUD must be operational to assist in visually acquiring the runway and the outer glide
slope (if MLSis not available) and to provide a visual reference during braking and rollout (regardless
of MLS status).

Rules {A2-205}, EMERGENCY DEORBIT, and {A2-209}, LANDING S TE SELECTION FOR AN
INFLIGHT EMERGENCY, referencethisrule. @[120894-1744B] ®[ED ]
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A2- 265 SI NGLE STRI NG GPS OPERATI ONS  ®[072398-6586A] ®[040899-6847 |

A. THE GPS A/I/F FLAGS WLL REMAIN IN INH BIT FOR ANY CERTI FI ED
FLI GHT MODE ( NOM NAL ASCENT, ATO, AOCA, TAL, RTLS, ORBIT, AND
NOM NAL ENTRY). GPS USE IN THE PASS AND/ OR BFS I N OTHER THAN
THE | NHI BI' T MODE MAY BE CONSI DERED FOR CONTI NGENCY CASES
VHERE | TS USE COULD PREVENT A CREW BAI LOUT AND LGOSS OF THE
ORBI TER. ®[072398-6586A] ®[040899-6847 |

The PASS and BFS have been certified for flight only if the GPSto NAV and GPSto G&C
auto/inhibit/force flags remain in the inhibit position. Testing has been performed to confirm the PASS
and BFS continue to function with incorporation of GPS, however, full certification testing has not been
completed. Performance testing of GPS data incor porated into the onboard navigation has not been
completed. Potential contingency scenarios in which GPS may be used could include, but are not limited
to, a contingency landing to a site with no ground TACAN or DME and no radar tracking support; a
contingency landing to a site with no ground MLS and a low cloud ceiling and visibility; multiple
onboard problems resulting in an unacceptable navigation state requiring a command or manual delta
state update; multiple IMU problems resulting in a runaway navigation state which is not manageable
with delta state updates. In OPS 1 and Major Mode (MM) 601, GPSis only available for incorporation
inthe BFS Contingency use of GPSin OPS 1 and MM 601 in the BFSwould require CSSin the PASSto
fly out the BFSADI digital errors, unless the commander deemed it necessary to engage in order to fly
the vehicle. If possible, contingency use of GPS should be delayed until OPS 3 or MM 602/603. GPS
state vector accuracies can be degraded during powered flight due to external tank blockage of GPS
satellite signals. BFSnavigation updates with GPS during powered flight would only be required to
correct extreme errors which could result in unsafe MECO conditions. Caution should be taken when
using GPS state vectors with FOM’s >5 (650 feet position error one sigma), since the estimated position
error increases rapidly with higher FOM values. The GPSDTO objectives expected to be performed on
single string GPS missions may call for the GPS A/I/F function to be in a position other than inhibit. 1f
s0, the flight specific flight rules annex will document the exception to this rule and specify the conditions
under which the DTO objectives will be performed. ®[040899-6847] ®[052401-4525 ]

B. EXCEPTIONS TO THIS RULE W LL BE DOCUMENTED I N THE FLI GHT
SPECI FI C FLI GHT RULES ANNEX. ®[072398-65864]
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A2- 266

SUBSONI C PI LOT FLI GHT CONTROL

AT THE DI SCRETI ON OF THE COWANDER (CDR), THE PILOT (PLT) MAY FLY
CONTROL STI CK STEERING (CSS) FOR A SI NGLE PERI OD ( APPROXI MATELY
20 SECONDS) BELOW MACH 1. 00 W TH THE FOLLOW NG CONSTRAI NTS
®[082202-5636] ®[ED 111302 ]

A

THE CDR WLL FLY THE ORBI TER FROM 15 SECONDS PRI OR TO HAC
| NTERCEPT THROUGH THE I NI TI AL ROLL ONTO THE HAC.

THE CDR WLL FLY FROM AN ALTI TUDE AG. OF 20, 000 FT THROUGH
LANDI NG AND ROLLQOUT.

WHEN CSS | S ENGAGED, ONBOARD GUI DANCE COVMANDS WLL BE
FOLLOVED.

THE CDR WLL FLY (NO TRANSFER OF CONTROL FOR THE FOLLOW NG
CASES:

1.

| F THE MCC RECOMVENDS “ DELAYED CSS PREFERRED” PER RULE
{ Ad4- 156}, HAC SELECTI ON CRI TERI A.

SYSTEMS OR NAVI GATI ON PROBLEMS THAT REQU RE CSS, PER
RULES {A2-261}, ENTRY DTQO' AUTO MODH CROSSW ND DTO NO- GQ
AND { Ad4- 208}, ENTRY TAKEOVER RULES.

VEHI CLE ENERGY PROBLEMS REQUI RI NG A GROUND CONTROLLED
APPROACH ( GCA) .

ANY ABCORT LANDI NG
BFS ENGAGED. ®[082202-5636]

TH S RULE CONTI NUED ON NEXT PAGE
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A2- 266 SUBSONI C PI LOT FLI GHT CONTROL _ ( CONTI NUED)

6. ANY GU DANCE, NAVI GATI ON, OR FLI GHT CONTROL SYSTEM S)
FAI LURE (E. G, CDR HUD) THAT | NCREASES THE PROBABI LI TY
OF A TRAJECTORY TRANSI ENT RESULTI NG FROM THE TRANSFER
OF CONTROL (MCC CALL). LOSS OF A SINGLE STRI NG OF
REDUNDANCY | N ANY SYSTEM (E. G, ONE AA, ONE FCS
CHANNEL, ONE RHC CHANNEL, ETC.) W TH NO OTHER FAI LURES

| S NOT CAUSE FOR PRECLUDI NG TRANSFER OF CONTROL. ®[082202-
5636 |

7. | F THE MCC RECOMMENCS NO- GO FOR PLT FLYING BASED ON HAC
DYNAM CS (E. G, HI GH TAIL WNDS AT HAC | NTERCEPT) .

E. THE PLT IS THE BACKWP TO THE CDR FOR ANY FLI GHT PHASES
REQUI RI NG CSS CONTRQ.. | F REQUI RED FOR VEHI CLE SAFETY, THE
CDR MAY TRANSFER CONTROL TO THE PLT AT ANY TI ME.

Allowing the PLT to fly for a short period of time during entry enhances training and better prepares the
pilot for future orbiter flying tasks. Regular in-flight exercise of transfer of vehicle control between the
CDRand PLT during nominal approacheswill better prepare crews for potential off nominal situations
where an efficient transfer of control would be required to ensure vehicle and crew safety. The intent of
thisruleisto allowthe PLT to fly for approximately 20 seconds during a single period, either prior to
HAC intercept or once established on the HAC. During a normal entry, thereis sufficient time below
Mach 1.00 to allow the PLT to control the orbiter and still allow the CDR sufficient time to compl ete the
more critical maneuvers, such asthe initial roll onto the HAC and lining up on final. For periods prior
to HAC intercept, control must be transferred back to the CDR no later than 15 seconds prior to HAC
intercept to allow the CDR sufficient time to prepare for the time-critical maneuver to roll onto the HAC.
The 15-second limit was chosen based on flight experience (STS-102, 100, 108, 109, and 110) and to
make the best use of the onboard cues, primarily the HAC predictor (the HAC predictor begins flashing
20 seconds prior to HAC intercept and begins moving 10 seconds prior to HAC intercept). For periods
after HAC intercept, or for straight-in approaches, control must be transferred back to the CDR prior to
20,000 feet altitude above ground level (AGL). For an overhead HAC approach this equates to
approximately the 90-degrees to go point on the HAC. When CSSis engaged, onboard guidance will be
followed, and no inputs will be made other than those required to fly to the glideslope and course
centerline, or otherwise ensure a safe landing. ®[082202-5636] ®[ED 111302 ]

TH S RULE CONTI NUED ON NEXT PAGE
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There are some casesin which it is not prudent to allow the PLT to have this training time, however. |If
the 6 degrees of freedom entry simulation as explained in Rule {A4-156}, HAC SELECTION CRITERIA,
indicates that delaying CSSuntil a HAC turn angle of 180 degreesis preferred, the CDR should fly from
CSSinitiation through rollout. For these HAC cases, energy stops diverging at the 180-degree point and
beginsto slomy recover. Handing control of the vehicle between the CDR and PLT in thistimeframeis
not prudent, since the vehicle energy is already lower than typical and the time to correct any energy
problemsisdiminished. Likewise a vehicle problem as outlined in Rules {A2-261}, ENTRY DTO/AUTO
MODE/CROSSWIND DTO NO-GO or {A4-208},ENTRY TAKEOVER RULES requires significant
concentration on the flying task, and a handover of control isinappropriate. Systems failures that would
invoke this rule are two AA failures, no or single air data, no yaw jet flight control mode, or a navigation
system anomaly that affects the vehicle energy state (GCA). In the event of an abort, flight control
handovers between CDR and PLT should be avoided due to the increased risk inherently associated with
the abort, and to eliminate the possibility of introducing any handover dispersions to an already
challenging abort landing. The transfer of control is assumed to have an insignificant impact on the
vehicle trajectory and energy state, although arguably that impact is non-zero. That is, in most cases it
isnearly impossible to transfer vehicle control without introducing some very small transient, which for
the nominal caseis acceptable. However, the transfer of control is not warranted for any guidance,
navigation, or flight control system(s) problem(s) that could cause a transfer of control to result in more
than an insignificant impact on the trajectory. Additionally, for certain HAC dynamics (e.g., high tail
winds at HAC intercept), the flying task requires more setup time prior to HAC intercept, and more time-
critical inputs before, during, and after HAC intercept. In these cases, vehicle energy state can be less
forgiving for delayed piloting response (at HAC intercept, and for thefirst 180 deg of HAC) and transfer
of vehicle control is not warranted. ®[082202-5636 ]

Flight crews are trained preflight to transfer control positively and verbally in a CRM environment. Any
time that a situation occurs that detracts from the CDR's ability to fly the vehicle, it is acceptable for the
CDRto hand control of the vehicle over to the PLT, regardless of the constraints imposed by thisrule, if
required to ensure a safe landing. Ref. A/E FTP #174, March 30, 2001, A/E FTP #184, May 17, 2002
and A/E FTP #185, June 28, 2002. ®[082202-5636

A2-267 THROUGH A2- 300 RULES ARE RESERVED @[082202-5636 ]
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CONTI NGENCY ACTI ON SUMVARY

A2- 301 CONTI NGENCY ACTI ON SUWARY
M F R T A A B ENTER | ENTER | ENTER MAX
FAILURE A|lA|T|A| o T]|A]|FRST| ASAP |IMMED. | DEORBIT
N S L L A (o] | DAY (PLS, DELAY
U T S L PLS SLS
A o ELS)
L S U
E T
S P
S
M
E
S
/
D
[84] [1] [1] 1 24
ORB [ HR
A. GROUND INSTRUMENTATION
1. REMOTE STATIONS
a. EDW LANDING
(1) LOSS OF DFRF, GDS, AND TDR X | x
(HDR AND LDR) 2
(2) LOSS OF ALL DFRF, GDS, AND X | x
TDRS VOICE (S-BAND AND UHF)  [2]
(3) LOSS OF DFRF, GDS, AND TDRS X
CMD
b. KSC LANDING
(1) LOSS OF MIL, PDL, AND TDRS TLM X | x
(HDR AND LDR) 2
(2) LOSS OF MIL, PDL, AND TDRS X | x
VOICE (S-BAND AND UHF) 2
(3) LOSS OF MIL, PDL, AND TDRS CMD X
c. NOR LANDING
(1) LOSS OF ALL UHF AND TDRS S X | x
BAND VOICE 2
(2) LOSS OF TDRS TLM 2 X | x
(3) LOSS OF TDRS CMD X
2. TRACK
a. LOSS OF DUAL TRACK SOURCES TO X | x
100K FT ALT
b. LOSS OF ALL LANDING AREA X
3. MccC
a. LOSS OF MOC AND DSC [3] X | x
b. LOSS OF ALL TPC'S X | x
c. LOSS OF ALL A/G CAPABILITY X | x
®[121593-1590 ]
THI'S RULE CONTI NUED ON NEXT PAGE
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( CONTI NUED)

FAILURE

—r>cz>»<
Tmyn Hn>»m

mZunw

O-w

nr-+H43

>

ENTER
FIRST
DAY
PLS

>0 >
O ->

“—CcCOoOr—>»w

[84]

ENTER
ASAP
(PLS,
SLS
ELS)

1

ENTER
IMMED.

1

MAX
DEORBIT
DELAY

ORB | HR

B. TRAJECTORY/GUIDANCE
1. TRAJECTORY
a. PERFORMANCE VIOLATIONS [5]
b. PROTECT ATO CAPABILITY X

c. PROTECT 3 ENGINE RTLS GUIDANCE X
MECO

d. ONBOARD PREDICTED MECO 2 SEC
DIFFERENT THAN GND (CONFIRMED
BY NAV VEL ERRORS) (MAN C/O ON
GND COMP VALUE) X

e. CG OUTSIDE OF NOMINAL
BOUNDARY

f. CG OUTSIDE CONTINGENCY
BOUNDARY

g. MNVR COMP DOES NOT INCLUDE AT
LEAST 1 REPEAT STDN SITE PASS
FOLLOWING A PERIGEE ADJUST MNVR

h. PREDICTED DOWNTRACK ERROR AT
El >20 NM
i. EOM WEATHER FORECAST
VIOLATIONS [39]
2. RANGE SAFETY
a. RSO ARM CMD RECEIVED [7] X
b. DEVIATION TOWARDS LIMITLINE ~ [7] | X | X

X

Bl

X

EINNE)

X | X

TH S RULE CONTI NUED ON NEXT PAGE
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A2- 301 CONTI NGENCY ACTI ON SUMVARY ( CONTI NUED)
M| F]|R T A A | B | ENTER | ENTER | ENTER MAX
FAILURE AlAalT A o T | A | FIRST | ASAP | IMMED. | DEORBIT
N |[Ss|L L A o I DAY (PLS, DELAY
u|lT]| s L PLS SLS
A o ELS)
L S u
E T
S|P
S
M
E
S
/
D
[84] 1 1 1 24
ORB | HR
C. MPS
1. MANUAL THROTTLE REQUIRED FOR X
LH, NPSP
2. He TK LOST (<750 PSI) W/LMT S/D INH X X X X X
3. CMD PATH FAIL X
4. DATA PATH FAIL WITH UNVERIFIED X
CMD PATH
5. CMD AND DATA PATH FAIL X
6. 2 STUCK THROTTLE W/3 SSME'SON  [8] X
7.1 STUCK THROTTLE W/3 SSME'SON  [6] X
8. 3 ET LOW LVL SENS FAIL DRY SAME TNK X | [31]
D.OMS/RCS
1. OMS
a. LOSS OF 1 OMS He TK PRIOR TO OMS 1 [11]
b. 2 OMS He TK FAIL
(1) PRIORTOOMS 1 X X | [44]
(2) BETWEEN OMS 1 AND OMS 2 [12][15] [62]
c. 1 OMS PROP TK LK/FAIL OR 2 TKS
SAME SIDE LK/FAIL
(1) BEFORE OMS 2 [25] [34] | [11] X
(2) BEFORE DEORBIT TIG [15][16] [56]
(3) AFTER DEORBIT TIG BUT BEFORE X
HP < PROP FAIL HP [14][15]
d. 2 OMS PROP TK LK/FAIL, DIFF SIDE X | [15] X [13]
continued... [23]

®[121593-1590 |
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A2-301 CONTI NGENCY ACTI ON SUMVARY  ( CONTI NUED)
M| F]|R T A A | B | ENTER | ENTER | ENTER MAX
FAILURE AlAalT A o T | A | FIRST | ASAP | IMMED. | DEORBIT
N |[Ss|L L A o I DAY (PLS, DELAY
u|lT]| s L PLS SLS
A o ELS)
L |s u
E T
s|P
S
M
E
S
/
D
[84] [1 [1] 1| 24
ORB | HR
D. OMS/RCS (continued)
e. 2 OMS ENG FAIL [56]
(1) BEFORE OMS 1 [11] X
(2) AFTER OMS 1 [12] X
(3) AFTER DEORBIT TIG BUT BEFORE [18]
HP < SAFE HP
f. 1 OMS FAIL AND 1 + X RCS JET FAIL X
g. 1 OMS INLET LINE OR 2 SAME SIDE
(1) BEFORE OMS-2 [25] [11] X
(2) BEFORE DEORBIT TIG [15][63] [56]
h. 2 OMS INLET LINES, DIFF SIDES, SAME [15]
PROPELLANT [23]
i. 2 OMS INLET LINES, DIFF SIDES, DIFF [11] X [56]
PROPELLANT [25]
2. RCS
a. 2 AFT RCS He/PROP TK LK/FAIL-DIFF
SIDE
(1) DIFF PROP [19] X
(2) SAME PROP [13] | [13]| X X [13]
b. 2 AFT JETS SAME AXIS/POD FL'D OFF [70] [56]
BY RM [10]
c. 1 AFT RCS He/PROP TK LK/FAIL OR 2 X [56]
TKS SAME SIDE LK/FAIL [59]
®[121593-1590 ]
THI'S RULE CONTI NUED ON NEXT PAGE
VOLUME A 11/21/02 FINAL, PCN-1 FLIGHT OPERATIONS 2-274

Verify that this is the correct version before use.




NASA - JOHNSON SPACE CENTER

FLIGHT RULES

A2- 301 CONTI NGENCY ACTI ON SUMVARY ( CONTI NUED)
M[FI]R T A A | B | ENTER | ENTER [ ENTER MAX
FAILURE AlAalT Al O T | A| FIRST | ASAP | IMMED. | DEORBIT
N |s|L L Al o I DAY (PLS, DELAY
ul|T]| s L PLS SLS
A o ELS)
L |s U
E T
s | P
S
M
E
s
/
D
[84] [1] 1 1 24
ORB [ HR
E.DPS
1. LOSS OF 1 GPC X
2. REDUNDANT SET FAILURE OR GPC [4] X
SPLITS [20][53]
3. LOSS OF BFS WITH A 2 OR MORE GPC [30]
PASS SET
4. LOSS OF 2 GPC'S (SPARE AVAILABLE) X
5. LOSS OF 2 PL MDM’S [41]
6. LOSS OF 2 FA MDM'S [65]
7. LOSS OF 2 FF MDM'S [66] X X
8. GPC BITE (MULTIPLE GPC'S) X
9. LOSS OF 2 MMU’S [83]
F. EECOM
1. FIRE (AV BAY OR CABIN) [58] X X
2. ARS/PCS
a. LOSS OF 2 CABIN FANS [60][39] X X
b. LOSS OF AV BAY COOLING IN BAY 1 X X
OR?2 [30]
c. LOSS OF AV BAY COOLING INBAY 3 [30] X
d. LOSS OF 3 OF 6 AV BAY FANS [74] X
e. LOSS OF 3 IMU FANS X
f. LOSS OF CABIN PRESS INTEGRITY [37] X X X X X
g. LOSS OF PP02 CONTROL [78] X X
h. LOSSOF 1 HZO LOOP X
i. LOSS OF 2 H,0 LOOPS [28] X [77]

®[090894-1675] ®[102402-5804C]
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A2- 301 CONTI NGENCY ACTI ON SUMVARY ( CONTI NUED)
M[FI]R T A A | B | ENTER | ENTER [ ENTER MAX
FAILURE AlAalT Al O T | A| FIRST | ASAP | IMMED. | DEORBIT
N |s|L L Al o I DAY (PLS, DELAY
ul|T]| s L PLS SLS
A o ELS)
L |s U
E T
s | P
S
M
E
s
/
D
[84] [1] 1 1 24
ORB [ HR
F. EECOM (CONCLUDED)
2. ATCS
a. LOSS OF 1 FREON LOOP X
b. LOSS OF 2 FREON LOOPS [40] | 1407 | [40] [29]
c. LOSS OF FES (TOPPING AND HI LOAD 571 | 571
EVAPS) [24][26]
d. LOSS OF HI LOAD EVAP [49]
e. RESERVED
f. FREON TO CABIN HZO LOOP LEAK X
g. LOSS OF 2 RFCA'S [52]
G.EGIL
1. CRYO
a. LOSS OF ALL CRYO 02 TANKS OR ALL X X X X
CRYO H2 TANKS IMPENDING [51]
b. H2 MANIFOLD OR TANK LEAK [43] X X
2. FUEL CELL
a. LOSS OF 2 FUEL CELLS [32] X
b. FC PRIMARY HZO FLOW TO ECLSS (3) [72] X
3. EPDC
a. MN AAND B [46] X [53]
b. MN B AND C [46] X [53]
c. MNAAND C [46] X [53]
d. ANY MN, AC, OR CNTL BUS [61]
e. MULTI-F ON AN AC BUS (NOT SHORTED) X | [69]
f. CNTL CAl [71] X
®[020196-1810A]
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A2- 301 CONTI NGENCY ACTI ON SUMVARY ( CONTI NUED)
M F R T A A B ENTER | ENTER | ENTER MAX
FAILURE A|lAa| T |A| o T]|A]|FRST| ASAP |IMMED. | DEORBIT
N S L L A (o] | DAY (PLS, DELAY
U T S L PLS SLS
A o ELS)
L S U
E T
S P
S
M
E
S
/
D
[84] [1] [1] 1 24
ORB [ HR
H. MMACS
1. APU/HYD/WSB
a. LOSS OF 2 WSB [48]
b. LOSS OF 1 APU/HYD [42] | [76]
c. LOSS OF 2 APU/HYD [82] [48] [76]
d. DELETED
e. IMPENDING LOSS OF ALL APU/HYD [82] X | x| x X X
CAPABILITY
f. LOSS OF 2 LND GEAR DEPLOY X
METHODS
2. MECHANICAL
a. PBD CENTERLINE NOT WITHIN LIMITS [50] X
b. ANY PBD LATCH GANG FAILED X
CLOSED
¢. LOSS OF ONE MOTOR ON TWO X
DIFFERENT PBD C/L OR BULKHEAD
LATCH GANGS
d. PBD C/L OR BULKHEAD LATCH GANG X
FAILS IN TRANSIT (NOT CLEAR OF
ROLLERS)
e. STARBOARD PBD FAILS IN TRANSIT X
(READY-TO-LATCH INDICATORS
PRESENT
f. CONFIRMED TIRE LEAK [79] X
g. LOSS OF NWS [76]
3. STRUCTURAL
a. THERMAL WINDOWPANE FAILURE X
b. PRESSURE OR REDUNDANT X
WINDOWPANE FAILURE
®[111699-7070B]
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A2- 301 CONTI NGENCY ACTI ON SUMVARY ( CONTI NUED)
M F R T A A B ENTER | ENTER | ENTER MAX
FAI LURE A A T A (@] T A FIRST ASAP IMMED. DEORBIT
N S L L A (@] | DAY (PLS, DELAY
U T S L PLS SLS
A o ELS)
L S U
E T
S P
S
M
E
S
/
D
[84] [1] [1 1 24
ORB | HR
I. COMM
1. LOSS OF ALL A/G VOICE X | X
2. LOSS OF BOTH A/G VOICE AND CMD [36] [64] X
3. LOSS OF TLM (HDR AND LDR) X | X
4. RESERVED
5. LOSS OF CMD X
J. GNC/AERO
1. TVC PROBLEM RESULTING IN X
HARDOVER ACTUATOR [35]
2. LOSS OF CONTROL
a. IN 1ST STG AND NOT REGAINED BY X X
BFS [54]
b. IN 2ND STG AND NOT REGAINED BY X X
MAN TVC OR BFS ENGAGE [27]
3. LOSS OF 4 OF 6 RHC CH [21] | [58]
[56]
[76]
4. LOSS OF 2 AA's (LAT), 2 RGA's, OR 2 [76]
ADTA’s (CONCRETE RUNWAY) [56]
5. LOSS OF 3 AA’s (LAT) 3 RGA’s, OR 3 X [76]
ELEV/BF FDBK's (SAME SURFACE) [56]
6. LOSS OF 2 FCS CHANNELS (SAME X [76]
SURFACE) (CONCRETE RUNWAY) [56]
7.LOSS OF 3 ADTA's X [75]
[76]
8. LOSS OF 2 IMU’s X [56] | [22]
[76]
9. IMU DILEMMA [53]
[21]
10.LOSS OF 1 IMU, 2 TACAN/GPS, OR 1 MLS [56]
[85]
[86]

‘ ®[041196-1914] ®[092602-5640 ]
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A2- 301 CONTI NGENCY ACTI ON SUMVARY ( CONTI NUED)
LEGEND

X = PERFORM CONTINGENCY ACTION

[l = NOTE

() = QUANTITY

NOTES:

(1
(2

CERTAIN RAPID ENTRY CONDITIONS COULD REQUIRE ENTRY PRIOR TO MCC AND LANDING SITE NOTIFICATION.
COMM/DATA LINES TO SUPPORT LISTED REQUIREMENTS ALSO MANDATORY.

[B] 24 OF 64 DTE CHANNELS MANDATORY.

[4  ASSUMES THREE UNRECOVERABLE GPC'S.

5]  ACCEPT HIGHEST ABORT MODE AVAILABLE.

[()]  REFERENCE RULE {A5-108}, MANUAL SHUTDOWN FOR HYDRAULIC OR ELECTRICAL LOCKUP. ®[ED ]

[7]  SECOND STAGE ONLY (REF. RULES {A4-260}, RANGE SAFETY LIMIT AVOIDANCE ACTIONS.

[B]  REFERENCE RULE {A5-109}, MANUAL SHUTDOWN FOR TWO STUCK THROTTLES (NOT DUAL APU FAILURES).
®[ED ]

9]  TAL/AOA IS ACCEPTED TO PROTECT THE CONTINGENCY CG BOX. IF TAL/AOA DUMP MGMT WILL NOT RECOVER
CG, CONTINUE UPHILL.

[10] TO ALLOW TESTING JETS PRIOR TO ENTRY.

[11]  IF PRIOR TO OMS-1, PERFORM DELAYED ATO. FOR DIRECT INSERTION CUTOFF OMS-2 AT MINIMUM HP. FOR
DELAYED ATO, THE RAISE ORBIT MANEUVER WILL NOMINALLY BE PLANNED FOR TTA = 2 (TIME TO APOGEE).

[12]  AFTER OMS-1. CUTOFF OMS-2 AT MINIMUM HP.

[13]  WHERE LEAK IN BOTH SIDES SAME PROPELLANT. IF LEAK RATE SUPPORTS (PROPELLANT ONLY)
(IF RCS MUST SUPPORT TO A Q-BAR = 20).

[14]  AFTER DEORBIT TIG, TERMINATING BURN FOR THIS FAILURE REQUIRES DEORBIT 24 HOURS LATER.

[15]  SHALLOW ENTRY IF REQUIRED.

[16]  IF LEAK, PERFORM PERIGEE ADJUSTMENT AT PLANNED DEORBIT TIG IF LEAK RESULTS IN PROJECTED
VIOLATION OF POD THERMAL CONSTRAINTS.

[17]  THIS HP ALLOWS DEORBIT OPPORTUNITY 24 HOURS LATER WITH WORST CASE ATT PROFILE (PTC).

[18]  DEORBIT DELAY ONLY REQUIRED IF RCS DOWNMODE CAPABILITY DOES NOT EXIST.

[19]  IF BOTH LEAKS IN SAME SIDE OR BOTH SIDES LEAKING BUT DIFFERENT PROPELLANT, PERFORM NOM.

[20]  IF UNABLE TO OBTAIN VIABLE GNC 3 OPERATION, ENTER ON BFS.

[21]  FAILURE PRECLUDES SINGLE FAULT TOLERANCE. DELAY TO VERIFY RM DECLARED FAILURES OR TO RESOLVE
A DILEMMA CASE (REF. RULE {A8-7}, ENTRY SYSTEMS SINGLE-FAULT TOLERANCE VERIFICATION; AND RULE {A8-
8}, ENTRY SYSTEMS RM DILEMMA).

[22] A ONE-ORBIT WAVE-OFF MAY OR MAY NOT ALLOW SUFFICIENT TIME TO REGAIN SINGLE-FAULT TOLERANCE.
IN MANY CASES, DELAYING UP TO ONE DAY WILL BE NECESSARY IN ORDER TO ALLOW SYSTEM
COMPENSATION/RECONFIGURATION (REF. RULE {A8-7}, ENTRY SYSTEMS SINGLE-FAULT TOLERANCE
VERIFICATION).

[23] POST-MECO OMS-1/OMS-2, SHALLOW ENTRY IF REQUIRED.

[24]  IF NECESSARY TO RECONFIGURE TO REDUCED POWER LEVEL.

[25]  AFTER OMS-1, CHECKOUT OMS-2 WHEN MINIMUM HP. NEXT PLS DEORBIT WITH MIXED CROSSFEED IF
REQUIRED.
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[26] GO TO ORBIT AND OPEN PLBD'S ASAP.

[27]  ATTITUDE ERROR (>3 DEGREES IN PITCH OR YAW OR >10 DEGREES IN ROLL) WITHOUT CONVERGING RATES
OR RATES GREATER THAN 3 DEG/SEC WITHOUT CORRESPONDING ATTITUDE ERRORS (REF. RULE {A8-1}, FCS
DOWNMODE).

[28]  IMMEDIATE POWERDOWN REQUIRED.

[29] POWER DOWN TO SURVIVAL POWER LEVEL.

[30] DELAY IF REQUIRED TO RECONFIGURE DPS TO TWO PASS AND ONE BFS OR ALLOW 3.5 HOURS OF GPC
COOLDOWN TO REGAIN ALL GPC'S.

[31]  IFA2-SIGMA CONFIDENCE LEVEL OF ACHIEVING AOA CAPABILITY EXISTS. (REF. RULE {A5-157}, ET LOW LEVEL
CUTOFF SENSOR FAILED DRY).

[32] POWER DOWN FOR SINGLE FC ENTRY.

[33] RESERVED.

[34]  IF INSUFFICIENT DELTA V AVAILABLE TO ACHIEVE ATO, PERFORM AOA SHALLOW OMS-1,-2.

[35] REFERENCE RULE {A8-2}, SSME THRUST VECTOR CONTROL (TVC) HARDOVER.

[36] REFERENCE RULES {A11-52A AND B}, LOSS OF BOTH VOICE AND COMMAND.

[37]  WITH CABIN AT 14.7 PSIA AND BOTH 14.7 PSI REGULATORS CLOSED, DP/DT DECAY RATE > 0.15 PSI/MIN, RTLS
OR TAL. IF ?0.15 AND > 0.02 PSI/MIN PLS OR AOA (REF. RULE {A17-201}, CABIN PRESSURE INTEGRITY). ®[ED |

[38] OTHER OPTIONS AND PRIORITIES PER RULE {A4-109}, DEORBIT PRIORITY FOR EOM WEATHER.

[39] LOSS OF BOTH CABIN FANS WILL REQUIRE IMMEDIATE POWERDOWN AND EXTENSIVE HARDWARE CYCLING TO
OBTAIN ORBIT AND ENTRY.

[40]  LIMITING TIME OF ~18 MINUTES (BASED ON 2.76 KWH/FC FOR FC FLOOD WITHOUT PURGING).

[41]  ASSUMES PLBD NOT OPEN.

[42]  REF. RULE {A10-23A}, APU ENTRY START TIME.

[43]  DELAY DEORBIT TO DEPLETE A LEAKING H, TANK OF ANY SIZE. IF TANK CANNOT BE DEPLETED OR IF LEAK IS
IN MANIFOLD, DELAY DEORBIT TO ALLOW PRESSURE BLOWDOWN TO REDUCE LEAK RATE TO <1 LB/HR.
REFERENCE RULE {A9-260C}.1, CRYO SYSTEM LEAKS [CIL].

[44]  DELAYED ATO IF SUFFICIENT PROPELLANT AVAILABLE IN BLOWDOWN. FOR DELAYED ATO, THE RAISE ORBIT
MANEUVER WILL NOMINALLY BE PLANNED FOR TTA = 2 (TIME TO APOGEE).

[45] RESERVED

[46]  RTLS UNTIL NEGATIVE RETURN BECAUSE OF INABILITY TO CLOSE ET DOORS.

[47] RESERVED

[48]  IF DEPLOYABLE PAYLOADS ARE ONBOARD, PERFORM NEXT PLS ENTRY AFTER ATTEMPTS HAVE BEEN MADE TO
DEPLOY THE PAYLOADS. OTHERWISE ENTER FIRST DAY PLS (REF. RULES {A10-21A}.2, LOSS OF
APU/HYDRAULIC SYSTEM(S) ACTIONS, AND {A10-122}, LOSS OF WSB(S) ACTIONS.

[49]  IF FREEZEUP SUSPECTED, REMAIN ON ORBIT TO ATTEMPT TO THAW OUT THE HI-LOAD EVAPORATOR.

[50] THE SIMULTANEOUS CLOSE PROCEDURE IS AN OPTION FOR THE EXCESSIVE OVERLAP CASE (REF. RULE {A10-
207}, PLBD OVERLAP).

[51]  SELECT ABORT MODE WITH SHORTEST RETURN TIME.

THI'S RULE CONTI NUED ON NEXT PAGE
VOLUME A 11/21/02 FINAL, PCN-1 FLIGHT OPERATIONS 2-280

Verify that this is the correct version before use.



NASA - JOHNSON SPACE CENTER

FLIGHT RULES

A2- 301 CONTI NGENCY ACTI ON SUMVARY ( CONTI NUED)

[52]  IF BOTH LOOPS FAILED IN BYPASS OR MEDIUM FLOW.

[53]  AFTER DEORBIT TIG, TERMINATE BURN FOR FAILURE IF HP > SAFE HP. REQUIRES DEORBIT 24 HOURS LATER.

[54] RATES >5 DEG/SEC IN PITCH OR YAW. REFERENCE RULE {A8-54}, FIRST STAGE LOSS OF CONTROL
DEFINITION. ®[ED ]

[55] AT LEAST ONE CHANNEL REQUIRED EACH SIDE. REFERENCE RULE {A8-1001}, GNC GO/NO-GO CRITERIA.

[56]  IF ONE ORBIT DELAY NOT AVAILABLE, DELAY 1 DAY. FOR PROPELLANT LEAKS, IT MAY BE NECESSARY TO
DELAY LONGER THAN ONE ORBIT IN ORDER TO ALLOW POD THERMAL ENVIRONMENT TO SUPPORT ENTRY.

[57]  IF TIG BETWEEN 45 AND 15 MINUTES AND ONE REV LATE DEORBIT IS AVAILABLE, REOPEN PLB DOORS AND
WAVE OFF ONE REV. IF RADS ARE COLDSOAKED AND ONE REV LATE DEORBIT NOT AVAILABLE, UTILIZE THE
COLDSOAK TO CONTINUE WITH PLANNED TIG. IF RADS ARE NOT COLDSOAKED AND ONE REV LATE IS NOT
AVAILABLE, REOPEN PLB DOORS AND WAVE OFF 1 DAY. ®[020196-1810A ]

[58]  IF TOXIC COMBUSTION PRODUCTS CANNOT BE SATISFACTORILY REMOVED FROM THE CABIN ATMOSPHERE,
THE CREW WILL REMAIN ON QDM/LES UNTIL ORBITER EGRESS. EOM IS BASED UPON AVAILABLE N,
CONSUMABLES FOR MAINTAINING THE O, CONCENTRATION WITHIN ACCEPTABLE LIMITS. REF. RULE {A13-
152C}, CABIN ATMOSPHERE CONTAMINATION AND {A17-254}, CABIN O2 CONCENTRATION. ®[070201-4726A]
ON ASCENT, FIRST DAY PLS WILL ONLY BE NECESSARY IF THE CABIN ATMOSPHERE CANNOT BE CLEANED UP.
IF THE EXTENT OF THE DAMAGE TO EQUIPMENT AND WIRE BUNDLES IS UNKNOWN, EVEN IF THE ATMOSPHERE
HAS BEEN CLEANED UP, A NEXT DAY PLS WILL BE PERFORMED TO MINIMIZE THE RISK OF THE OCCURRENCE
OF AN ADDITIONAL FIRE OR ARC TRACKING. ®[072795-1779] ®[070201-4726A]

[59] PROPELLANT LEAK ONLY.

[60]  ELS WILL PROBABLY BE REQUIRED IF THE NEXT PLS OR SLS IS GREATER THAN 8 HOURS. AS LONG AS CABIN
ENVIRONMENT IS ACCEPTABLE, A PLS WILL BE TARGETED. ®[020196-1810A]

[61]  CAUSES LOSS OF ONE MOTOR IN EACH OF TWO SEPARATE PLBD LATCH GANGS (REF. RULE {A10-209B}, PLBD
RULE REFERENCE MATRIX). DC AND AC SUB-BUSES THAT CAUSE THIS FAILURE ARE:

MNA MPC1, MMC1, MMC3
MNB MPC2, MMC2, MMC4
MNC MPC3, MMC2, MMC4
AC1 MMC1, MMC3
AC2 MMC2, MMC4
AC3 MMC2, MMC4

[62]  ENTER FIRST DAY PLS UNLESS DELTA V IMPROVEMENT POSSIBLE.

[63] PERFORM PERIGEE ADJUST BURN SEPARATION.

[64] ORBIT 2 DEORBIT REQUIRED. (REF. RULE {A11-52}, LOSS OF BOTH VOICE AND COMMAND.)

[65] RESULTS IN LOSS OF TWO FCS CHANNELS.

[66] EXCEPT COMBINATION OF MDM'S FF4 AND ANY OTHER FF MDM. OTHERWISE, THE FAILURE OF ANY
COMBINATION OF MDM'S FF1, FF2, OR FF3 WILL RESULT IN THE LOSS OF TWO IMU'S. MDM IFM MAY BE
PERMITTED TO MEET IMU REQUIREMENT. REFERENCE RULE {A7-109}, IN-FLIGHT MAINTENANCE (IFM).
®[090894-1684 |

[67] RESERVED

[68] REFERENCE RULE {A9-158B}, AC POWER TRANSFER CABLE.

[69]  IF REQUIRED TO MAINTAIN TWO-FC ENTRY CAPABILITY.
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[70]  FIRST DAY PLS FOR CONFIRMED, UNRECOVERABLE LOSS OF TWO AFT RCS PITCH JETS, SAME AXIS, SAME POD
(N/A YAW JETS).

[71]  LOSS OF CNTL CAl LOSES BFS ENGAGE CAPABILITY FOR GPC 3 AND 5. A DELAY WILL BE INVOKED TO SWITCH
BFS MACHINES. REFERENCE RULE {A7-53B}, ON-ORBIT BFS MANAGEMENT GUIDELINES.

[72]  LOSS OF COMPLETE PRIMARY SYSTEM MAY HAVE RESULTED FROM FREEZING OF THE FC H20 RELIEF PANEL.
THIS COULD ALSO CAUSE LOSS OF OVERBOARD RELIEF AND LEAVE ONLY THE ALTERNATE SYSTEM FOR FC
H,0 REMOVAL. REFERENCE RULE {A9-1001}, ELECTRICAL GO/NO-GO CRITERIA.

[73] RESERVED

[74]  ENTER NEXT PLS IF A SINGLE ELECTRICAL FAILURE (AC BUS) COULD CAUSE THE LOSS OF AIR COOLING TO
TWO AVIONICS BAYS.

[75]  DELAY TO VERIFY POWER, MDM, AND BITE RELATED FAILURES, AND TO ASSESS THE RISKS OF FLYING THETA
LIMITS VS. INCORPORATING THE LAST ADTA (REF. RULE {A8-7}, ENTRY SYSTEMS SINGLE-FAULT TOLERANCE
VERIFICATION, AND RULE {A8-111B}, GNC AIR DATA SYSTEM MANAGEMENT [CIL]).

[76]  DELAY TO TARGET FOR REQUIRED RUNWAY (REF. RULE {A2-207}, LANDING SITE SELECTION).

[771  ALANDING WILL BE REQUIRED WITHIN 4 HOURS OF THE FAILURE.

[78]  PLS REQUIRED IF AUTO/MANUAL PPO2 CONTROL CANNOT MAINTAIN AEROMED MINIMUM (REF. RULE {A13-
53A}.1, MINIMUM PPO2 CONSTRAINTS) AND LESS THAN 30 PERCENT O, AT TOUCHDOWN. ELS REQUIRED
IF 40 PERCENT O, IS EXPECTED TO BE EXCEEDED PRIOR TO NEXT PLS TOUCHDOWN.

[79]  ENTER NEXT PLS IF TIRE PRESSURE WILL BE £ 275 PSI MAIN, 260 PSI NOSE AT NEXT PLS LANDING
OPPORTUNITY PLUS 2 DAYS.

[80] RESERVED

[81] RESERVED ®[102402-5804C]

[82] REFERENCE RULE {A8-61}, SSME SHUTDOWN DUE TO HYDRAULIC SYSTEM FAILURES.

[83] FOR LOSS OF TWO MMU’S DURING ASCENT, CONSIDERATION WILL BE GIVEN TO PERFORMING THOSE MISSION
OBJECTIVES THAT DO NOT REQUIRE MASS MEMORY RESIDENT FUNCTIONS (I.E., GNC 2, SM, SM ROLL-IN
DISPLAYS, OR TELEMETRY/DECOM FORMAT LOADS).

[84] REFERENCE RULE {A2-2}, ABORT LANDING SITE REQUIREMENTS. IF FD 1 LANDING SITE IS GO, LAND FD 1. IF FD
1 LANDING SITE IS NO-GO, IF POSSIBLE, DELAY DEORBIT TO FD 2. ®[121593-1590 ]

[85]  IF HIGH-SPEED C-BAND RADAR NOT SCHEDULED FOR ENTRY, DELAY AS REQUIRED TO SCHEDULE (REF. RULE
{A3-1}, GROUND AND NETWORK DEFINITIONS), UNLESS GPS IS AVAILABLE AND FUNCTIONING PROPERL